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Who’s Who & What’s What 


In This Issue 


OVERLEAF BEGINS Ernest W. Baker's third 
contribution to this Macazine. Nearly 15 
years ago, in the issue for Winter 1943-44, 
appeared his war-time “ “Package Carrier’ 
for the Signal Corps”; and the Winter 
1951-52 issue carried his “Toll Dialing Is 
Expanding Throughout the Nation.” Mr. 
Baker joined the Bell Telephone Company 
of Pennsylvania in Harrisburg in 1924 as 
an engineering assistant, and remained 
with that company for half a dozen years. 
In 1930 he went to A. T. & T.’s Department 
of Operation and Engineering as an engi- 
neer, and here he held numerous engineer- 
ing posts — in one of which he headed the 
group that coordinated fundamental plan- 
ning for nation-wide toll dialing. In 1951 
he returned to the Pennsylvania Company 
as chief engineer in Pittsburgh. Three years 


Ernest W. Baker 


Dr. L. Holland Whitney 


later he became assistant project man- 
ager in charge of engineering in the De- 
fense Projects Division of Western Electric. 
Since last December he has been Western 
Electric’s project manager, ADES (Air 
Defense Engineering Services ). 


Un.ike the other contributors to this issue, 
Dr. L. HOLLAND WHITNEY is a newcomer 
to these pages. His article partakes of the 
unusual, and — perhaps for that reason — 
is both interesting and significant. A grad- 
uate of Syracuse University and of its 
Medical School, Dr. Whitney began the 
private practice of medicine in 1931, at 
the same time undertaking some part-time 
practice of industrial medicine. Between 
1942 and 1948 he became successively the 
medical director of two large industries, 
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Dr. Mervin J. Kelly 


and in the latter year was appointed medi- 
cal director of the New Jersey Bell Tele- 
phone Company. Since 1955 he has held 
that office with the A. T. & T. Co. He is a 
diplomate of the American Board of Pre- 
ventive Medicine and a member of many 
honorary and professional associations and 


societies. 


Or Dr. Mervin J. Ke.ty’s several contri- 
butions to this Macazing, the most apro- 
pos to mention here is that of just five years 
ago: “The First Five Years of the Transis- 
tor.” Much has come about in the interval, 
and in this issue Dr. Kelly reports on 
important aspects of it. 

In 1918, Mervin J. Kelly joined the re- 
search division of the Engineering Depart- 
ment of Western Electric, predecessor of 
Bell Laboratories. Assignments as director 
of vacuum tube development and as 
development director of transmission in- 
struments and electronics preceded his ap- 


pointment in 1936 as director of research. 


He became executive vice president in 
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1944 and, in the spring of 1951, president 
of the Laboratories. 

Dr. Kelly has had wide experience not 
only in the research and development of 
telephone equipment, but also in projects 
for the In the course of 
World War II, the Laboratories converted 


almost completely to military research and 


Armed Forces. 


development programs, all of which were 
under Dr. Kelly’s guidance. In recognition 
of his World War II contributions, he re- 
ceived the Presidential Certificate of Merit. 

Since the war he has held many public 
service assignments in Washington, partic- 
ularly with the Atomic Energy Commis- 
sion, the Department of Commerce, and 
the 


member-at-large of the Defense Science 


Department of Defense. He is a 
Board. Among his many honors are the 
Air Force Exceptional Service Award and 
the 1953 Trophy of the Air Force Associa- 
tion, awarded “for distinguished service to 
air power in the field of science.” 


(Continued on page 59) 
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TRANSISTORS AND THEIR MAKINGS 


Basic semiconductor materials (center); other views start clockwise with the growing 
of the crystal (two o'clock) and the cutting (four o'clock) on through the assembly of 


transistor structures to their use (at twelve o'clock) in telephones. See page 24. 
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Semi-Automatic Ground Environment is a splendid example of 


teamwork between military and civilian organizations, and 


is already operational in parts of the East 


S-A-G-E IN AIR DEFENSE 


ERNEST W. BAKER 


Project Manager, ADES, WESTERN ELECTRIC COMPANY 


AT NOON ON JuNE 27, 1958, a revolutionary 
concept in air defense became a reality. 
On that day the New York Air Defense 
Sector of the SAGE system was declared 
officially operational during ceremonies at 
McGuire Air Force Base near Wrights- 
town, New Jersey. 

SAGE (Semi-Automatic Ground Envi 
ronment) is a system of interconnected 
electronic devices which perform auto- 
matically many of the functions of air de- 
fense that have been done by men in the 
past. When complete, SAGE will span the 
nation, its zone of protection extending 
well beyond our borders. 

For air defense, the nation is subdivided 
into sectors, each responsible for the air 
situation within its boundaries. The New 
York Air Defense Sector is one of these — 
the first to be completed. It covers a large 
and heavily industrialized region on the 
East Coast. 

The nerve center of each sector is a 
large, windowless structure of reinforced 
a Direction Center. It 
houses a high-speed digital computer 
along with communications and other re- 
lated equipment. This is the place where 


concrete called 
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all the information required to conduct an 
air battle is collected, processed by the 
computer, and displayed on _ consoles 
which resemble large television sets. Air 
Force personnel decide what action is 
needed. Their decisions are put into the 
computer, which then makes the calcula- 
tions necessary for direction of defensive 
weapons — and it does this with super- 
human speed. 


Why The Air Force Wanted SAGE 


THE ENTIRE HisTORY Of warfare is charac- 
terized by alternate advances in the tech- 
nology of offense and defense. During re- 
cent years the capability of offensive air- 
craft has significantly outstripped the de- 
fense procedures of a decade ago, which 
relied heavily on the capacity of men to 
organize and analyze rapidly changing in- 
formation to serve as a basis for judgments. 
Essentially, the tactical problem of air de- 
fense is one which involves the accurate 
acquisition, transmission, and processing 
of data. The manual system of air defense 
could no longer cope with the vast amount 
of data needed to defeat massed flights of 
high-speed manned aircraft. 








Ceremonies at McGuire Air Force Base on June 27. Speaking is Mr. W. E. Burke, 
Vice President, Defense Projects Division, Western Electric Company. Seated on the 
platform but not visible behind Mr. Burke is Mr. Richard Horner, Assistant Secretary 
of the Air Force for Research and Development. Visible in the front row, from left to 
right, are: General Earl E 
General E. W. 
Joseph H. Atkinson, Commander, Air Defense Command; Lieutenant General Roy H. 


Partridge, Commander, North American Air Defense; 
Rawlings, Commander, Air Materiel Command; Lieutenant General 


Lynn, Director of Operations, Air Defense Command; and behind Gen. Lynn is 
Mr. Peter J]. Schenk, President of the Air Force Association and principal speaker. 





Recognizing these limitations, the Air 
Force took steps to overcome them. In the 
Spring of 1951, Massachusetts Institute of 
Technology was asked to head a group to 
make a study of air defense problems. This 
work resulted in a number of recommenda- 
tions, including the use of a high-speed 
digital computer in air defense, and led to 
the establishment of Lincoln Laboratory 
later in 1951. This laboratory functions as a 
branch of M.LT., but its work is devoted 
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primarily to research and development of 
air defense systems. It is supported by the 
three military services through a contract 
with the Air Force. 

In January 1953, Lincoln Laboratory is- 
sued a memorandum which covered the 
“transition” phase of a proposed plan for 
evolution of the air defense system. This 
later became known as the “Lincoln Tran- 
sition System,” and still later as the Semi- 
Automatic Ground Environment (SAGE) 
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System. The Air Force adopted this plan complex new system into the communica- 


and authorized Lincoln Laboratory, the — tions industry. Here, system requirements 





originator, to proceed with its develop- and desired operational characteristics are 
ment. first established. These requirements lead 

The Air Force decided that the threat into research and development, then into 
made it necessary to move as fast as pos- engineering and production of a prototype, 
sible toward bringing the SAGE System and from the prototype into a trial in- 
into being. It was evident that develop- _ stallation. During the trial period, the sys- 
ment, engineering, manufacture, installa- tem is evaluated and necessary changes are 


tion, test, and evaluation would all have to included in the design to satisfy the system 
be going on at the same time. This is in requirements. Production planning is then 


contrast to the familiar way of bringing a undertaken and the final system is evalu- 


‘ COMPONENTS OF A TYPICAL SAGE AIR DEFENSE SECTOR 
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A Direction Center, the heart of each sector in the SAGE network. 


ated, having the benefit of all these steps 
in sequence. Because of the tight time 
schedules dictated by the threat, the Air 
Force felt that such orderly progression 
from concept to an operational system was 
not practicable for introduction of the 
SAGE System. Many of the steps had to 


be undertaken as concurrent operations. 


How SAGE Operates 


LeT US CONSIDER Now what happens in the 
SAGE-equipped air defense system. First, 
strategically located radar stations scan the 
sky continuously and detect approaching 
aircraft. Immediately a device called a “co- 
data 
radar output and automatically converts 


ordinate transmitter” observes the 


the information into a series of coded 
pulses which are then transmitted over 
data-type telephone lines to the Direction 
Center. To assure positive tracking, the 
radars are located so that two or more 
“see” the same aircraft. The information 
from these radars is sent to the Direction 
Center, where the computer correlates the 


information and from it generates a display 


of successive responses resulting in a single 
“track,” the path of the approaching air- 
craft. The computer also keeps a “track 


history” so that it can predict the where- 
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abouts of the aircraft if radar contact is 
temporarily lost. 

The display includes similar tracks of all 
planes in the area, together with geo- 
graphical features and other data as 
needed. If the plane is friendly, the com- 
puter will so indicate. If the plane is sus- 
pect (and we have assumed this to be the 
case for our example), the computer will 
assist the weapons director in the task of 
definite identification, which may involve 
the use of auxiliary methods. 

The computer has information on air 
base and missile locations, types and num- 
bers of interceptors available, weather con- 
ditions, and related data to aid the weap- 
ons director in deciding how to meet the 
threat. A decision is reached and is entered 
into the computer. The computer immedi- 
ately generates the necessary guidance in- 
structions for the interceptors. In the case 
of those equipped with automatic pilots, 
the computer takes over the pilot’s job and, 
linked to the cockpit by data circuits, flies 
the interceptor to the target. For planes 
not so equipped, guidance instructions 
from the Direction Center reach the pilot 
by voice. Manned interceptors, and some 
guided missiles, will be controlled con- 
tinuously by these instructions along the 
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optimum course for interception. These 
functions will be performed simultane- 
ously for numerous targets and defense 
weapons, 

Or assume a few variations of this ex- 
ample. Suppose the hostile plane is nearing 
the edge of a given sector and is about to 
move on to the adjacent sector. The com- 
puter recognizes this and automatically 
alerts the adjacent Direction Center so that 
it is ready for the plane. 

Suppose the hostile plane is part of a 
very large raid and additional weapons are 
needed to meet the threat. The computer, 
along with those in other Direction Cen- 
ters, is continually transmitting summar- 
ized information on the air situation to a 
similar computer at the next higher head- 
quarters — the Combat Center. Air Force 
personnel at this center become aware of 
the situation and can arrange for an appro- 
priate redeployment of forces. 

The aim is to duplicate vital units of 
equipment throughout the system, because 
extreme reliability is required. There are 


not only duplex computers, but duplex 
communications facilities between critical 
sites, and duplex coérdinate data transmit- 
ters and radars at the outlying sites. In 
addition, equipments have been designed 
conservatively, using only the most reliable 
kinds of components. Adequate air defense 
requires a constant vigil and full-time 


readiness for action. 


Division of Responsibilities 


ONE OF THE most interesting aspects of this 

complex project is the close teamwork be- 

tween the military organizations, industry, 
and laboratories. Broadly, responsibilities 
are divided as follows: 

1. The System was designed by Lincoln 

Laboratory, a branch of M.I.T. respon- 
sible for continuing research and devel- 
opment on SAGE. 
Computers and related SAGE equip- 
ment are manufactured by the IBM 
Corporation, Burroughs, and _ other 
companies under direct Air Force con- 
tracts, much of the work being subcon- 
tracted to others. 























A diagrammatic comparison of operations under the manual and SAGE systems, 
showing the greater simplicity of reaching decisions by the latter method. 
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From air, land, and sea, radars detect ap- 
proaching aircraft and transmit informa- 
tion to the Direction Center. 









\Mlaster instructions telling the com- 
puter how to perform in air defense are 
being prepared by Lincoln Laboratory 
and the System Development Corpora- 
tion (formerly a branch of the Rand 
Corporation). These instructions are 
called the “computer program.” 
Installation of additional and improved 
radars, aircraft, and other weapons re- 
quired to build up the air defense 
system is being carried on by the Air 
Force itself. 

All of the SAGE sites are tied together 
by a nation-wide network of communi- 


6. 


cations. These facilities are being sup- 
plied on a leased basis by the commer- 
cial communications industry. 

The Western Electric Company is re- 
sponsible for the engineering and co- 
ordinating effort necessary to assure 
that the SAGE System is brought into 
being at the earliest possible date, in- 
cluding integration with the existing 


manual Air Defense network. 


Role of the Communications Industry 


Tue Last two of the items above are of 


special interest to telephone people be- 





In the Direction Center, the computer generates a “display” which shows 
the path of an approaching plane and other features and data as needed. 
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SAGE data are transmitted at high speed 

over long distances with great reliability 

by the digital data transmitter shown here 
during installation tests. 


cause telephone people are doing them. 
Together they cover the work of the com- 
munications industry in the SAGE under- 
taking. 

Communication channels to connect the 
Direction Center with radars, aircraft 
bases, and other important parts of the 
SAGE system are provided by the tele- 
companies. In Bell territory this 


means the normally serving Bell operating 


phone 


company; in Independent territory it 


means the Independent Company nor- 
mally serving that area. The Long Lines 
Department of the American Telephone 
and Telegraph Company provides long- 
haul interstate channels to tie the SAGE 


System together and, in addition, coérdi- 
the 
channels within the Bell telephone family. 


nates ordering of communications 
Channel facilities are ordered in as needed 
and the Long Lines Department works 
closely with the Air Force to be sure the 
implementation schedule of SAGE is fol- 
lowed. Some of these private-line channels 
are local, others intercity; in all, about 
15,000 private line channels will be in- 
volved — a network set up for the purpose 
by the communications industry. 

In addition to this extensive network of 
circuits tying together Air Force sites 
throughout the country, there is a large 
internal communications system within the 
Direction Center or Combat Center build- 
ing that is also provided by the telephone 
companies. This consists of a dial PBX and 
an associated manual PBX. 

The dial PBX is of the 701-type and is 
divided into six sub-systems. Some 650 
lines are served by the 701-type dial PBX. 

The manual PBX is of the 607A type. It 
is used primarily for operator assistance 
calls and to connect to other local on-base 
PBXs and to the PBXs at various remote 


A data test board, the principal testing 

location for detecting trouble in an incom- 

ing stream of high-speed coded data from 
another SAGE facility. 
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This distributing frame functions as the point of connection between 


the various equipments which make up a SAGE System installation. 


sites. There is also a large amount of key 
equipment which was specially designed 
so that it could be installed as an integral 
part of the Air Force operational consoles. 
30,000 
quired by the installation. 


Some cross-connections are re- 

Due to the urgency and complexity of 
the project, the Air Force decided that con- 
siderable assistance was needed to imple- 
ment SAGE. They asked the Bell System 
to aid in this task. Such special Bell System 
services are made available to the Govern- 
ment through the Western Electric Com- 
pany. 

It was in May, 1953, that General Twin- 
ing of the Air Force requested the Bell 
System to assist with what has come to be 
known as the SAGE System. His original 
letter defined the job in very broad terms, 


but our part in it became more clearly out- 
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lined as the work proceeded. As Major 
General Gordon Blake said of the project 
in speaking before the Armed Forces Com- 
munications - Electronics Association on 
October 27, 1955: 


“The coérdination of these equipments 
is a major engineering feat. The Air 
Force has been confronted with similar 
tasks in our aircraft and missile pro- 
grams. As many of you already know, 
we have solved them by applying what 
we call weapons system management. 
This type of management uses a major 
contractor to codrdinate and integrate 
the engineering and production details 
of the complete aircraft or missile. For 
example, we have used this method in 
the B-52 with Boeing as the systems con- 
tractor and in the F-102 with Convair. 
Now for the first time we are using the 
weapons systems approach to a major 
ground supporting system. We have se- 
lected a weapons systems contractor for 
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SAGE —that contractor is the Western Activities of Air Defense Engineering 

Electric Company. However, it is really Services (Ades) 

the total resources of the Bell System we 

are hiring for this purpose —- Western Tue ADES orcanization performs a vari- 

Electric is merely the contracting agent ety of services: 

as is the case customarily in contracts in- — 1 Design and construct the Direction 

volving the Bell System.” Center and Combat Center buildings. 
Through an Air Force contract with West- We have engaged an architectural- 
ern Electric, Bell System personnel ac- engineering firm to do the design, have 
let contracts with general contractors 
after competitive bidding, and have 
provided supervision of the construc- 
tion. 


cepted key roles in the management of the 
SAGE project. To accomplish the task, the 
Air Defense Engineering Services (ADES ) 


organization was created as part of West- 


. Coérdinate the installation of equip- 
ern Electric’s Defense Projects Division ment by the various manufacturers. 


with headquarters in New York City. People located at the sites actively as- 


Nike Hercules missiles on a launcher. 
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Fighter planes are prepared to respond to signals from a SAGE installation. 


sist in working out the multitude of 
last-minute problems which arise dur- 
ing installation of complex equipment 
on a tight schedule. 


Plan and make final over-all acceptance 
tests on the system. A group of test 
teams was organized to move across the 
country in the wake of the various in- 
stallation groups. Many engineers, 
specially trained in SAGE equipments 
and system test concepts, are required 
to do this work because many sectors 
are under test simultaneously. 
Provide the Air Force with continuing 
engineering advice and services to as- 
sist them in managing the implementa- 
tion program. 
This responsibility covers a wide range 
of activity — almost anything that comes 
up on the implementation program which 


needs attention, including such things as: 


(a) Develop schedules for all components 
of the system, and coérdinate the procure- 
ment of equipment to meet the schedules. 
(b) Develop and maintain an over-all 


budget for SAGE. 
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(c) Develop basic plans for SAGE com- 
munications in all sectors. 


(d) Search out incompatibilities and prob- 
lem areas in schedules or in any part of the 
physical layout. 

(e) Keep aware of changes, improvements 

and new developments in the whole SAGE 

complex in order to advise the Air Force of 
the impact of these features on the SAGE 
program. 

(f) Make special studies as necessary to 

insure orderly progress to completion. 

(gz) Assist the Air Force by doing, or ar- 

ranging for someone else to do, those kinds 

of things for which the Air Force needs 
special assistance outside their regular 
organization. 

The ADES organization is made up of 
people drawn from the Western Electric 
Company, Bell Telephone Laboratories, 
the American Telephone and Telegraph 
Company, and operating telephone com- 
panies all over the United States, totalling 
more than 1,300 people. With this typical 


cross-section of Bell System people, we are 


bringing to the project not only a systems 
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concept and know-how, but experience in 
all phases of the work. 

In performing its tasks, the ADES or- 
ganization works very closely with the Air 
Force Project Office, which is located in 
the same building, and which has execu- 
tive responsibility for the implementation 
of SAGE. The Project Office, now headed 
by Brigadier General C. B. Root of Air 
Materiel Command, includes personnel 
from all major commands of Air Force. 
Under this contractual arrangement with 
the Air Force, Western is supplying serv- 
ices, not equipment. 


SAGE Is a Cooperative Undertaking 


ANY BIG THING is made up of many smaller 
parts; SAGE is no exception. There are 
some 80 different military groups directly 
involved in the project and they are scat- 
tered over the entire country. Though most 
of the Air Force prime civilian contractors 
for SAGE are large companies, the project 
is by no means a “big business” undertak- 
ing. Hundreds of sub-contractors and thou- 


sands of suppliers have made important 
contributions to the SAGE System. 
Just as for other parts of the nation’s 


far-flung telephone system, the communi- 
cations network for SAGE is furnished by 
the entire industry, with many Independ- 
ent telephone companies and their sup- 
pliers working together with Bell operat- 
ing companies and their supplier — the 
Western Electric Company. And Western, 
in carrving out its day-to-day function as 
supplier of the Bell System, made pur- 
chases last year from more than 33,000 
firms! Of these. 90% were “small busi- 
nesses” with less than 500 employees, and 
every state in the nation received a part 
of the business. The SAGE System is be- 
coming a reality through the closely co- 
ordinated efforts of many military agencies 
and a multitude of civilian organizations. 
These constitute a typical cross-section of 
the America SAGE will help to defend. 

There is need, in this period of interna- 
tional stress, for an advanced defense 
system to counterbalance hostile offen- 
sive capability. This major improvement 
in air defense —the SAGE System — is 
evolving rapidly, and constitutes a splen- 
did example of the teamwork between the 
military and many civilian organizations 
which is needed to maintain our national 
strength. 
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Prompt precautions against a new type of virus helped 


to protect employees health and maintain telephone 


service against a potential epidemic 


MEETING THE THREAT OF 
ASIAN INFLUENZA 


L. HOLLAND WHITNEY, M. D. 


Medical Director, AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


ANY BROAD THREAT to the health of the 
Bell System’s nearly three-fourths of a mil- 
lion employees must be regarded seriously 
and from two standpoints: the well-being 
of these men and women themselves, and 
this country’s dependence on the service 
which they render. From the hiimanitarian 
point of view, employee good Health is of 
System-wide significance. And should an 
epidemic occur among the operating 
forces, its effect upon telephone service 
could become serious; for, as has been 
demonstrated on previous occasions, the 
critical need for communications in times 
of emergency enhances the severity of the 
situation. 

Hence the occurrence of a new type of 
influenza in the Far East became a matter 
of immediate concern; and when it began 
to appear likely, early last year (1957), that 
this country would be faced in the Fall and 
Winter months with an epidemic of influ- 
enza of the Asian strain, concern mounted. 
For recollection persists of the near-disas- 
trous situation brought on in 1918 by that 
influenza epidemic of nearly 40 years ago. 


1958 


Then illness struck right and left, service 
was impaired, and it was necessary in some 
places to ask the public to make only the 
most urgent calls. The word “influenza” 
still has a threatening echo. Such a situa- 
tion must never be allowed to recur — if 
the knowledge, skill, and determination to 
prevent it exist or can be found. 

The threat of another influenza epidemic 
in this country prompted the Medical Sec- 
tion of A. T. and T.’s Personnel Relations 
Department to focus its attention and 
efforts initially in two directions. First, to 
maintain close contact with the epidemi- 
ologists in the United States Public Health 
Service and other public health agencies 
to keep currently informed of develop- 
ments, which moved with considerable 
rapidity; second, to inform the System 
medical organizations of the best available 
predictions and trends. 

The Asian type of influenza virus was a 
new strain which was not represented in 
influenza vaccines available up to this 
time. Although the disease itself had been 
relatively mild and with a correspondingly 
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low death rate in the far eastern countries, 
where it had reached epidemic propor- 
tions, this was no guarantee that a more 
dangerous form of the illness might not 
develop as the infection spread from one 
continent to another. In fact, this is ap- 
parently what happened during the influ- 
enza epidemic of 1918. Accordingly, the 
United States Public Health Service re- 
quested six pharmaceutical manufacturers 
to produce a vaccine effective against this 
new disease. The response on the part of 
the pharmaceutical industry is now a mat- 
ter of history which is a tribute to the 
over-all teamwork required for modern 
preventive medicine. 

By mid-summer, several of the Svstem 
companies had decided to make vaccina- 
tion against this new type of influenza 


available to their employees on a volun- 


Counsel and advice of the Communicable 


» Disease Center of the U 


tary basis. Tie counsel and advice of the 
Communicable Disease Center of the U. S. 
Public Health Service was sought and ob- 
that 
sizable quantities of vaccine would be 


tained. Because of the indications 
required for use in most of the System 


companies, centralized purchasing was 
agreed upon. Western Electric placed an 
order with one of the large pharmaceutical 
houses, and the vaccine was scheduled for 
shipment in weekly allotments, as_per- 
mitted under the system of priorities estab- 
lished by the Public Health Service. 

This proved to be a fortunate decision. 
For as Summer swung into Fall, as the 
incidence of the disease in this country 
mounted, and as the publicity attendant 
on the spread of the disease increased, 
calls for the vaccine grew rapidly and it 


became “in short supply.” The Bell Sys- 


S. Public Health 


Service were obtained before offering vaccination against Asian influenza to Bell 
System employees last year. 












tem’s favorable position in obtaining the 
vaccine was influenced by the early place- 
ment of the order, the service nature of 
our industry, and the wide geographic dis- 
tribution of employees. These latter two 
factors were in keeping with the system 
of priorities recommended by the Federal 
authorities. Also contributing in no small 
measure to the effective operation was the 
coérdination between Western Electric 
purchasing and supplies service organiza- 
tions and the manufacturer. 

The first shipment of vaccine was re- 
ceived during the week of September 9, 
and weekly shipments were made directly 
from the supplier to all participating tele- 
phone companies on a pro rata basis until 
all orders had been completed — a period 


of seven weeks. 


416,339 Employees Were Vaccinated 


ALTHOUGH there were some “late comers” 
among the Associated Companies, all but 
two of the Operating Companies in the 
United States made vaccine available on a 
strictly voluntary basis. Bell Telephone 
Laboratories and nearly all units of West- 
ern Electric participated. A total of 416,339 
Bell System employees were vaccinated, 
using in most cases the dosage and tech- 
nique advocated by the Federal authori- 
ties. This was about 64 per cent of those 
to whom the opportunity was offered. 
Percentage of participation varied by Com- 
panies, and for different reasons: when the 
disease “hit” a community and when the 
vaccine was obtainable, for example, and 
the amount of local publicity given to the 
pros and cons of the procedure. 

Since a definite diagnosis of influenza 
can be made only by a complicated labora- 
tory test which is impractical to carry out 
during an epidemic, preliminary evalua- 
tion of results is necessarily based on the 


respiratory diseases in general. This does 


1958 






































The fertile hen egg is a natural medium 
for growing virus of the Asian strain of 
influenza. Here eggs are being opened 
with a dentist's drill. (This and succeeding 
photographs by courtesy of Lederle Labo- 
ratories. ) 


not mean to imply that vaccination against 
Asian flu protects the individual against 
all respiratory infection — since the vac- 
cine is a specific only against influenza of 
the Asian type. 

Comparing preliminary reports of illness 
between vaccinated and unvaccinated em- 
ployees, studies show the program was 
worth while because fewer vaccinated em- 
ployees were absent because of respiratory 
diseases. Vaccinated employees who did 
develop an “influenza-like” disease recov- 
ered more quickly than unvaccinated em- 
ployees and suffered fewer complications. 

Further benefits from the vaccinations 
can be assumed, as far as employees’ 
families are concerned. There is always 
the danger of bringing the disease home 


after contracting it elsewhere. Vaccina- 
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Eggs are inoculated with the seed virus dilution (left), and sealed with collodion. 


Eggs are brushed with an antiseptic and the needle passed through flame of bunsen 
burner at frequent intervals to maintain complete sterility. 


tions helped to prevent this. But most im- 
portant, many employees who received 
vaccinations in the company subsequently 
took their families to their private physi- 
cian to be vaccinated, thus extending pro- 
tection against the disease. 

Here are two examples of the effective- 
ness of the vaccine: 

At one location in the East about 6,600 
employees were vaccinated. About 2,500 
were not. During the peak of the influenza 
epidemic in this section (October and 
November), all illnesses of more than 
seven days reported as respiratory infec- 
tions were recorded. There were 12 cases 
per 1,000 employees among the vaccinated 
group, 51 cases per 1,000 among the un- 
vaccinated -— a ratio of four to one. 

Over a five-month period (October- 
February), the figure is slightly less im- 


pressive — three to one. But this may be 


attributable to general respiratory diseases 
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other than Asian flu —the usual winter 
colds, for example. As pointed out earlier, 
the vaccine was effective only for Asian flu. 

In a large Midwestern city two groups 
of employees located in separate buildings 
were vaccinated at different times. The 
first group was vaccinated well in advance 
of the epidemic, the other group was vac- 
cinated at a later date when the vaccine 
became available. 

The earlier-vaccinated group consisted 
of 620 employees. During the month of the 
epidemic there were 352 days of illness 
for all reasons in this group. The later- 
vaccinated group had 376 employees, and 
there were 492 days of illness during this 
same period. Comparing the two groups, 
the larger group might well have had 811 
days of illness, rather than 352, if the vac- 
cine had not been available in time. 

Other more detailed studies are under 
way. 
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Eggs go into incubator room (left) for 42 to 48 hours under controlled temperature 
and humidity, to promote growth of virus. After a night in the chill room, eggs are 
candled, and those containing dead embryo are discarded. 


Economic considerations came second 
to the health of our employees and to the 
maintenance of high standards of tele- 
phone service. Direct expense of the pro- 
gram varied, and exact figures for the 
System are not available. Preliminary cal- 
culations make it appear, however, that 
$1.50 per employee might be a reasonable 
estimate for the average “out of pocket” 
cost of the undertaking on a System basis. 
If the preliminary studies on the effective- 
ness of the vaccine are a reliable index — 
and we believe they are —the savings in 
costs of sickness absence and individual 
and family medical expenses would far 


more than balance this expenditure. 


Fruitful Cooperation 


Tue generous help of the U. S. Public 
Health Service, and particularly of its 
Communicable 


Disease Center, was of 


very great value — but the relationship was 
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coéperative rather than one-sided. For the 
Bell System welcomed the opportunity to 
meet the U.S. Public Health Service's re- 
quest by supplying weekly reports on total 
absences among a selected group of Bell 
System employees in 36 key cities in the 
country. This information proved valuabie 
in charting the course of the epidemic; 
and while the reporting has now been dis- 
continued, the Bell System is still working 
with Government epidemiologists in fur- 
ther analysis of the experience. 

Last December Dr. A. D. 


chief of the epidemiology branch of the 


Langmuir, 


Public Health Service, wrote a letter of 
thanks to the author of this article from 
which the following paragraphs are 
quoted: — 

“These data have been extremely useful 
in assessing the trend of influenza in dif- 
ferent areas of this country, and we are 
impressed at the degree to which they have 
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The virus is harvested from the eggs by extracting allantoic fluid with needle-like 
suction device (above). Embryonic fluid of the Asian strain virus is next concentrated 


in this high-speed centrifuge, and then killed by te addition of formalin. 
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proved to be a very sensitive index of the 
prevalence of the disease in a community. 
Frequently, the reports which came to us 
from the Bell System have been the first 
indication of community-wide prevalence 
of the disease, although the absentee in- 
creases have usually followed a week or so 
after the first indicacion of the presence 
of the disease in a community revealed by 
increases in school children. 

“Another relationship of unusual inter- 
est is the consistency with which a signifi- 
cant rise in absenteeism has preceded by a 
week or ten days the first significant rise 
in influenza and pneumonia mortality. We 
have been studving influenza for well over 
a decade, but never in my experience has 
the pattern of the spread of the disease 
been as easy to trace and as consistent in 


behavior as this vear. The absentee data 


have filled in a crucial phase of this pattern. 


“We sincerelv believe that these obser- 
vations are well worthy of careful publi- 
series of scientific 


cation in one or a 


manuscripts. May I thank you again 
for your most valuable contribution to the 
National Influenza Surveillance Program.” 

And this Spring Dr. Leroy E. Burney, 
Surgeon General of the U. S. Public Health 
Service, in a letter of appreciation to A. T. 
& T.’s President Frederick R. Kappel, said 
in part: 

“Showing once more the spirit of public 
service which characterizes the American 
Telephone and Telegraph Company, vour 
Company promptly obliged with our re- 
quest and we have been most impressed 
by the efficiency and promptness with 
which the absentee data were periodically 
sent to the Communicable Disease Center 
in Atlanta....We deeply appreciate the 
most valuable coéperation given by your 
Company and should an emergency arise 
in the future, we hope that we could ask 


again for your help.” 
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After further refining, the final step in 
production takes place in sterile filling 
rooms, where the vaccine is placed in 
individual vials, sealed, and packaged for 
shipment. 


Contributing to Mankind’s Welfare 


Tut 


perience with this new and _ previously 


immediate outcome of our own ex- 


unknown attacker has been fortunate but 
not unexpected. The steps taken served to 
protect the health of our people, and as a 
consequence the service they furnish was 
maintained at its usual high standards. A 
third element has been involved on this 
occasion: the opportunity to work with the 
government's health department and offi- 
cials. It would be gratifying indeed if we 
might feel that as the science of public 
health and preventive medicine continues 
to make progress, the Bell System had been 
able to contribute — in however limited a 
degree — to the welfare of the community 


and mankind in general. 








Almost one third of the Laboratories’ work for the 


Bell System is devoted to building a new communications 


technology with the transistor as the central element 


THE FIRST DECADE OF 
THE TRANSISTOR 


MERVIN J. KELLY 


President, BELL TELEPHONE LABORATORIES 


Tuis YEAR brings to a close the first decade 
of the transistor. In June, 1948, the Bell 
Telephone Laboratories announced a semi- 
conductor amplifier invented by John 
and Walter H. Brattain, 
coined for it the name “transistor.” This 


Bardeen and 
name has received international accept- 
ance. These 10 years have been highly 
productive in creating a new communica- 
tions technology based on the transistor 
and other solid state devices, not only in 
our Laboratories but also in electronic 
research and development laboratories 
throughout the world. 

The transistor has generated a family 
of new solid state components. To obtain 
the full service and economic gains that 
the transistor’s broad application in com- 
munications services makes possible, the 
development of a large variety of solid 
state components has been required. 
Through the 10 years of the transistor’s 
life, an expanding number of solid state 
components for use in association with the 
transistor have been developed. Develop- 
ment of systems employing these new 
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transistors and components was initiated 
in the late years of the period, and the 
number of systems under development has 
steadily increased. This review of the first 
decade of the transistor will also concern 
itself with these new components and sys- 
tems. The semiconductor diode is typical 
of the new family of components that full 
utilization of the transistor has required. 
In fact, the number of diodes in new com- 
munications systems will generally exceed 
the number of transistors. 

Transistors are now produced for a wide 
range of electronic applications by many 
companies in our country, in several of the 
countries of Europe, in Japan, and in 
Russia. It is estimated that in 1957 there 
were some 30 million transistors and 60 
million closely related semiconductor 
diodes manufactured in the United States. 
The dollar sales volume of these 90 million 
semiconductor units was well in excess of 
$100 million. Some 600 transistor and 1300 
diode types had been standardized and 
received industry codes by the end of 1957. 
It is predicted that the combined sales of 
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Large single crystals of semiconductors (right) and some of the devices made from 


them. The black circle near the top is one cell from a solar battery, and the smaller 


units are diodes, rectifiers, transistors, and phototransistors. 


transistors and diodes will reach a dollar 
volume in excess of $500 million by 1965. 
It is expected that, in 1965, the dollar vol- 
ume of transistor and semiconductor diode 
sales will be greater than that of the older 
electron tubes. By 1975, transistors and 
diodes will care for perhaps 90 per cent 
of the active electronic device applications, 
while the older electron tube will still serve 
the remaining 10 per cent. 

Why are these two new active electronic 
devices receiving so much attention and 
making inroads on the fields of applica- 
tion of the hot-cathode electron devices? 
There are many factors contributing to 
their popularity and to the large interna- 


tional effort to extend their fields of appli- 


1958 


cation. The most important factors are: 


The availability of the electrons to meet 
the operating needs of transistors and 
diodes without the use of power to energize 
a hot cathode. The cathode power for the 
most generally used electron tubes varies 
from 0.5 watt to 5.0 watts. 

The low anode voltage required in the 
functioning of transistors and diodes. Anode 
potentials of 10 volts are frequent, while 
anode potentials as high as 50 volts are 
rare. Corresponding hot-cathode tubes most 
frequently require anode potentials of 100 
volts, while potentials as low as 50 volts 
are rare. 

The miniature size of the transistor and 
diode. Their semiconducting active element 
varies from the size of a pinhead to some 
five times its size. These active elements 
may be enclosed in containers varying in 
size from that of the smallest electron tube 








down to contamers one-fifth that size. Their 
small size, low energy consumption, and 
low anode potentials make it possible to 
them with much 
smaller in size than those required by elec- 


associate components 
tron tubes. 

The scientifically possible indefinite life 
of the transistor and diode. The ideal 
transistor or diode does not deteriorate with 
use as do electron tubes. While significant 
progress has been made in realizing this 
ideal, much research and development must 
still be done before we have attained the 
goal of indefinitely long trouble-free life. 

Finally, when the technology has ma- 
tured, the manufacturing cost of transistors 
and diodes should be well below the level 
of corresponding electron tubes when pro- 
duced in the same quantities. 


While not all 


have yet been realized, transistors are now 


these favorable factors 
employed in relatively large quantities in 
a few services. In these services, special 
features have justified their use even when 
costs were not yet competitive with elec- 
tron tube facilities and when troubles oc- 


curred more frequently than with electron 


Printed wiring such as shown here, when 
used with transistors and other subminia- 


ture components, offers possibilities of re- 
ducing substantially the over-all size and 
weight of much telephone and military 
equipment developed at Bell Laboratories. 








tube facilities for the same services. Hear- 
ing ais and portable radio receivers are 
typical equipments that now employ rela- 
tively large quantities of transistors. In 
both of these applications, the large reduc- 
tions in the size of the equipment and in 
power consumption have justified higher 
equipment costs and the acceptance of 
higher trouble rates. 

Our Laboratories, in the first few years 
after the invention of the transistor, recog- 
nized the ultimate possibility of realizing 
these five favorable factors. When all are 
attained and when transistors and diodes 
with the functional properties essential for 
application in Bell System facilities are 
available, solid state electronics can be ex- 
pected to instrument most of the facilities 
for Bell System use. Such instrumentation 
is expected to bring a reduction in size of 
facilities in a range of from one- to three- 
fold or more, and lower costs, reaching a 
level of half cost for many facilities, and 
major reductions in the cost of power. 
Lower maintenance costs can also be ex- 
pected because of the long trouble-free 
life of solid state components that will be 
attained. Not only will these economic 
values be realized, but, in addition, many 
new services will be available to the tele- 
phone subscriber at cost levels that will 
make them attractive. 

While these important advantages were 
evident in the transistor’s early years, it 
was recognized that extensive and time- 
consuming programs of research, develop- 
ment, and design in the Laboratories and 
of manufacturing engineering in Western 
Electric Company would be required be- 
fore general application of transistors and 
solid state components would be possible. 
The Laboratories’ programs in solid state 
electronics have been patterned to meet 
these objectives. In the 10 years, major 


progress has been made toward these 
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The “diffusion” 
proved to be an answer to 
one of the most difficult 
problems of transistor fab- 


process 


rication: the need to insert 
and precisely control very 
small conductivity layers 
within semiconductor 
crystals. 


goals, but much is vet to be accomplished 
before their full realization. 

Transistors, diodes, and related com- 
ponents have been developed that can 
provide instrumentation for most of the 
fie lities employed in providing Bell Sys- 
tem service. Reliability adequate to main- 
tain the high quality of present-day Bell 
System service has been realized for many 
of the transistors, diodes, and components, 
but not yet for all. Advances in the tech- 
nology have made available device and 
component design and methods of manu- 
facture that give promise of the low cost 
levels envisioned when adequate levels of 
production are obtained. The major prob- 
lem now is realizing early manufacturing 
cost levels that will make the new solid 
state facilities competitive in cost with 


present-day facilities and pave the way for 
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Silicon, an important semi- 
conductor material, is 
grown in single crystal 
form in this equipment at 


the Laboratories. 

































realizing later the low cost levels that are 
inherent. 

The general introduction of facilities 
employing transistors and other solid state 
devices into the Bell System plant is ac- 
companied by problems that were not 
present when electron tubes were intro- 
At that time, 


electron tubes made possible a new service 


duced some 40 years ago. 


that could be provided only by their use. 
tube, the 


telephony was principally restricted to a 


Before the electron range of 
few hundred miles. The distortionless am- 
plification of the electron tube at once 
made nation-wide, and later world-wide, 
telephone service possible. There were, 
therefore, no economic barriers to electron 
tube introduction. A service that had not 
previously been available would also be 


accepted in its introductory years, even 
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though the quality of service did not equal 
that of service in the areas where tele- 
phone service had long been provided. 
Today, the transistor must replace elec- 
tron tubes and electromechanical devices 
in facilities that, with the background of 
years of development and field experience, 
now provide a service of highest quality. 
Also, with the years of development and 
design work in the Laboratories and proc- 
ess and manufacturing engineering in the 
Western, the equipment cost level of the 
older art facilities has greatly decreased. 
Because of the necessity to meet the 
high service standards of old art facilities, 
research and development must be con- 
tinued to a point where the solid state art 
facilities provide service of equivalent 
quality to that now available, and the de- 
sign and manufacturing engineering must 
be continued to a point where initial 
manufacturing costs of the new facilities 
are competitive with the costs of the older 
art facilities. While this has limited the 
rate of introduction of the solid state art 
into the plant, significant progress has been 
made. The amount of new facilities has 
increased in each of the last three years. 
Its extent is indicated by Western’s pro- 
duction of transistors and diodes in 1957. 
In that year, some four million transistors 
and diodes were manufactured for Bell 
System use, and a half million transistors 
and diodes were manufactured for military 
applications. 
The research program in solid state 
physics that was initiated at the Labora- 
tories after the close of World War II and 
that led, in 1948, to the invention of the 
transistor, the first solid state amplifier, 
gave the Laboratories a maturity and lead 
in this area of basic research which it has 
maintained even with the almost universal 
activity of academic and industrial elec- 
tronic research laboratories throughout the 
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United States and the rest of the world. 


The Beginning of Transistor Research 


THIS RESEARCH PROGRAM has been most 
rewarding and has made the Laboratories 
the largest single contributor of new sci- 
entific knowledge applicable to the devel- 
opment of solid state devices. The close 
association of development with research 
that the Laboratories’ organization pro- 
vides made possible the prompt transla- 
tion of the new scientific knowledge into 
solid state communications technology. 
The Laboratories, taking full advantage 
of this close association, has led in the 


expansion of this new technology. To make 
it promptly available to all companies 
licensed by the Bell System, large technical 
symposia have been held at the Labora- 


tories. These have been attended by rep- 
resentatives of more than 50 companies in 
our country and Western Europe. Because 
of the ultimate importance of the new solid 
state art to military electronics, the Lab- 
oratories has informed the military of prog- 
ress and has carried out large programs 
of research and development on military 
applications. 

A detailed resumé of this expanding 
technology would be of too great length 
and would not be appropriate for non- 
technical readers. However, a brief sum- 
mary of progress is essential to a discussion 
of the system developments that are ex- 
panding the areas of telephone service in 
which solid state device instrumentation 
will be employed. 

The original transistor invented by Bar- 
deen and Brattain, known as the “point 
contact transistor,” was the basic inven- 
tiori underlying all future transistor tech- 
nology. However, there were serious 
limitations to its area of usefulness due 
to the noise introduced by the point con- 
tacts to the semiconductor surface and the 
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limited range of frequencies in which it 
could operate. This invention was soon 
followed by one of Dr. W. Shockley which 
eliminated the point contacts and inserted 
a junction, or boundary, between the three 
sectors of the semiconducting material. 
This 


noise and provided a framework for later 


junction structure eliminated the 
development of transistors with high fig- 
ures of merit and wide frequency range 
of operation. This structure has become 
standard and universally employed in the 
evolution of the large family of transistors. 

The early transistors were made from 
polycrystalline germanium, and showed 
erratic performance from one unit to the 
next. Our Laboratories decreased this 
variability by growing very large single 
crystals of germanium and fabricating the 
transistor structure from the single crystal 
material. There were still, however, too 
large variations between transistors. This 
was found to be caused by variations in 
the amount of impurities in the single 
crystal. The next step was the perfection 
of a method of obtaining highly pure single 
crystals that has been called “zone refin- 
ing.” It was invented by W. G. Pfann and 
has been one of the major advances in 
transistor technology. Zone refining is now 
universally employed in obtaining highly 
pure single crystals. When required, the 
level of impurities can be reduced to one 
part in ten billion, providing a material 
of highest known purity. Zone refining will 
have important use in purification of 
metals and in other applications outside 
the semiconductor area. 


Methods of Constructing Transistors 


WHILE MANY METHODS have been devel- 
oped for constructing transistors from 
these single crystals, the three of major 
significance are, in the order of their ap- 
pearance: the grown junction, alloy, and 
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Adjusting the equipment developed at 

Bell Telephone Laboratories for automatic 

floating zone refining of germanium, sili- 
con, and other materials. 
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A most important use of the transistor is 
in the “card translator” which serves as an 
automatic routing device for setting up 
long distance calls acrvss the country. The 
card translator makes use of both the 


photo-transistor and the current-amplify- 


ing transistors. 


diffusion. Our Laboratories originated two 
of these methods and has made large 
contribution to the third. The diffusion 
method, the last to be developed, is the 
most promising for providing uniformity 
of product and low manufacturing costs. 
It has broadened the frequency range of 
transistors some 10 to 50 times beyond that 
obtained with previous methods of fabri- 
cation. It has made possible greater uni- 
formity and higher functional figures of 
It has 
also provided diodes of great importance 


merit in communications diodes. 


in power rectifiers, as discussed later. 
The diffusion method will be most gen- 
erally employed in transistor and diode 
manufacture. 


Until 1955, germanium was the only 
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semiconducting material used in the fab- 
rication of transistors. It was found that at 
higher temperatures the amplifying prop- 
erties of the germanium transistor were 
adversely affected. The temperature at 
which this occurs is in the range of tem- 
peratures that is encountered in the out- 
side plant. Because of the extremely low 
power and voltage requirements of transis- 
tors and their trouble-free life, it is ex- 
pected that an increasing amount of 
electronic equipment will be in the out- 
side plant. Because of the temperature 
limitation of germanium, the Laboratories’ 
attention was turned to silicon, another 
semiconducting material which can oper- 
ate over a much wider temperature range 
than germanium. Its operating tempera- 
ture range is adequate for outside plant 
use throughout the Bell System. 

Silicon, which is much more refractory 
and chemically active than germanium, 
presents difficult process problems when 
employed in transistor and diode construc- 
tion. Our Laboratories pioneered in the 
growing of large sized single crystals of 
silicon of high purity and in the fabrica- 
tion of transistors and diodes from these 
crystals. The diffusion method was ideally 
suited to silicon transistor and diode fab- 
rication. Without it their construction to 
the required levels of uniformity would 
be difficult of realization. While it has not 
yet been possible to develop silicon transis- 
tors equivalent in operating characteristics 
to all germanium transistors, a large area 
of operating characteristics of germanium 
can now be realized with silicon. 

As transistor and diode technologies 
have advanced, it has been possible to 
develop units tailored to the requirements 
of an ever-increasing number of systems 
applications. Already, some 175 types of 
transistors and diodes have been standard- 


ized and coded. The components, net- 
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works, and circuits required in these 
applications have received increasing at- 
tention. The low energy and voltage levels 
of transistors and diodes have made it pos- 
sible to associate with them componen! 

and networks of much smaller size tha 

those commonly used with vacuum tubes, 
electromechanical relays, and switches 
New components, such as resistors, capaci- 
tors, transformers, and inductors have been 
developed that take full advantage of this 
opportunity for miniaturization. Size re- 
ductions in some instances are as much as 
ten-fold. 

With the miniaturization of components 
has come the opportunity for new methods 
of assembling the components that com- 
prise a circuit element. The method of 
most general application is the mounting 


of the components on a plastic or fiber 


Intricately wired assemblies, like the one 

shown here, form much of the inner works 

of Leprechaun, a new digital computer. 

Distinguished by its low power and small 

size; it occupies only slightly more space 

than a home television set and requires 
less power to operate. 


board on which the wiring has been 
printed. Each of these boards is arranged 
for plugging into the wired equipment 
framework. Thirty or more components 
associated in a circuit element may be 
mounted on such a plug-in printed wiring 
board whose area is some 10 square inches. 
Large reductions in size, frequently as 
much as ten-fold, over the prior art are 
realized. 

With the advent of miniaturization and 
the plug-in circuit boards comes oppor- 
tunity for major simplifications in main- 
tenance accompanied by significant cost 
reductions. Test procedures are evolving 
that permit the automatic location of a 
trouble in a particular plug-in circuit board 
with an indication of the location of the 
plug-in unit that is in difficulty. The 
trouble is cared for by withdrawir che 
plug-in unit and replacing it with a new 
one. No attempt will be made to localize 
the trouble in a particular component 
mounted on the board and to replace the 
component. The defective plug-in unit 
will be returned to a central maintenance 
point for trouble diagnosis. Whenever 
economy will be realized, the defect will 
be eliminated and the circuit unit returned 
to service. When repair is not economical, 


the circuit board will be discarded. 


Transmission Applications 


THE FIRST DEVELOPMENT of transmission 
systems employing transistors and_ solid 
state electronics has been in the rural and 
local exchange areas. These are the two 
principal service areas where the electron 


tube has played a minor role. The low 


density of telephone subscribers in rural 


areas has presented a challenging eco- 
nomic problem in providing telephone 
service. Studies indicate that a transistor 
carrier system can lead to more economical 


cost levels for multiparty service and pre- 
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In the P-1 rural carrier system, transistors 
make possible the compact assemblies of 
circuit boards seen being mounted in this 


outdoor terminal. 


pare the way for reducing the number of 
subscribers sharing a single line. 

A transistor rural carrier system has 
been developed that provides up to four 
two-way channels for simultaneous opera- 
tion on a single conducting pair that can 
still provide the present voice-frequency 
circuit. It is so arranged that the four car- 
rier channels may be added successively 
as growth in subscribers demands. If the 
four carrier circuits and the voice- 
frequency circuit are used for eight-party 
service, a single pair can then provide 
service for 40 subscribers — a five-fold in- 
crease in stations served by the conducting 
pair. Either manual or dial operation can 
be used. The system is applicable to the 
standard open-wire and associated cable 
facilities used in the rural plant. To attain 
these system objectives, completely new 
designs were evolved using special transis- 
tors, diodes, and other new solid state 
components. The system, known as the 
P Type Rural Carrier, has undergone suc- 
cessful field trial and is now in production. 

The application of solid state electronics 
to carrier systems for exchange plant trunks 
gives promise of economies in exchange 
transmission similar to those realized over 
the years in the long-distance plant 
through electron tube carrier systems. 
After a study of many different types of 
carrier, it was concluded that pulse code 
modulation promised the best and most 
economic solution to carrier application in 
the exchange plant. The system under de- 
velopment provides up to 24 telephone cir- 
cuits on two exchange cable pairs of either 
19 or 22 gauge. Electric pulses, less than a 
millionth of a second in length, are trans- 
mitted at megacycle rates. A bandwidth 
of about two megacycles is required for 


the 24 channels. Miniaturized repeaters, 


powered over the cable and located in 
‘manholes or on poles at intervals of about 
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6000 feet, will amplify and regenerate the 
pulses. A laboratory model of this new 
system is undergoing field test. This sys- 
tem will increase the load-carrying capac- 
ity of existing exchange cable some twelve- 
fold and bring cost savings and material 
conservation. 

In 1949, a new type of voice-frequency 
amplifier, the negative impedance E type, 
using electron tubes, was introduced into 
the exchange plant. More than 500,000 
were in service at the close of 1957. The 
E type repeater provides effective means 
for compensating for exchange transmis- 
sion losses in long inter-office trunks and in 
special service circuits. The 130-volt plate 
supply and the electron tube filament 
power supply that it requires add signifi- 
cantly to installation and operating costs. 
Transistorization of the E repeater permits 
operation from a single power supply — 
the standard 48-volt battery — and lowers 
installation and operating costs. As a result 
of combining transistors with other new 
techniques, the manufacturing cost of 
these repeaters will also be somewhat less 
than that of the electron tube repeaters, 
even in the early days of transistor and 
solid state component manufacture. The 
transistorized E repeater is now being 
tested in the field. 


Development of TASI 


Transistors, diodes, and solid state com- 
ponents are making possible a new ter- 
minal facility for the transatlantic cable 
that gives promise of doubling thé number 


of circuits. This new terminal facility pro- 


vides a switching means whereby the idle 
time in the conversation of the talkers on a 
group of circuits may be used in providing 
paths for other talkers. We have called 
this new method for increasing the circuit 
capacity Time Assignment Speech Inter- 
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polation — TASI. It allows a given number 
of channels to handle a larger number of 
talkers by taking advantage of listening 
periods as well as pauses in speech to 
switch channels at microsecond speeds. 
During such pauses, a talker will be dis- 
connected from a channel so that it may 
be used by another and upon his resump- 
tion of speech he automatically seizes some 
other channel that is momentarily idle. 
This new terminal facility, to be available 
in 1960, will provide additional telephone 
channels that are much needed in trans- 
atlantic service and at much lower cost 
per channel than by installing a second 
cable system. 

Transoceanic submarine cables with 
much wider transmission bandwidths are 
made possible by transistorized repeaters. 
Bandwidths providing capacity for several] 
hundred telephone circuits or for television 
program transmission can be foreseen. 
Development is now in progress on such 
repeaters and their transistors and solid 
state components with the reliability re- 
quired for this service. 

The technology is now available for re- 
placement of almost all electron tubes by 
transistors and diodes in all the broadband 
transmission systems of our toll plant. 
Such replacement will be evolutionary — 
system by system. It will provide improved 
service and added economies in long- 
distance transmission. 

Waveguides as transmission media give 
promise of accommodating greatly in- 
creased demands for long-distance cir- 
cuits at lower cost than present radio and 
coaxial cable transmission. However, to 
realize these economies, traffic demands of 
an order of magnitude greater than the 
present will be required. To make wave- 
guide transmission systems available when 
traffic needs justify, a large research effort 
must be made. Such work has been in 
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progress for a number of years. The ad- 
vent of transistors and associated solid 
state electronics components assures the 
solution of the complex technical problems 
involved in the generation and utilization 
of the pulse signals required in waveguide 
transmission. The waveguide will pro- 
vide capacity for 100,000 to 200,000 tele- 
phone channels, or hundreds of television 
channels. 

There is a growing need in the business, 
manufacturing, and service segments of 
our economy for the rapid transmission of 
data. Transistors and associated compo- 
nents provide ideal instrumentation for the 
high speeds of transmission that are re- 
quired. A recent facility — the Dataphone 
—has been developed and produced in 
limited quantity for service trials of data 
transmission. It is instrumented by transis- 
tors-and other solid state components. This 


is a pioneering step directed at learning 
more about users’ needs, their require- 


ments, and the character of the problems 
encountered in Bell System plant when 
employed in this service. 


Switching Systems 


THE SWITCHING sysTEMS employed for in- 
terconnection of the called and calling 
parties have attained a high level of func- 
tional performance and reliability. Their 
integration into a nation-wide automatic 
mechanism providing universal subscriber 
dialing — Direct Distance Dialing —is in 
progress. All are based on electromechani- 
cal operations, wherein electric currents, 
generated by dialing, direct the closing of 
contacts that establish the talking path. 
Relays and switches are the major com- 
ponents employed in these systems. They 
are large, require significant amounts of 
power, and are slow in operation, requir- 
ing a few'thousandihs of a second in opera- 
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tion. The cost of these large equipments 
and the buildings to house them present a 
challenge to switching technology. 

As hot-cathode vacuum tube electronics 
technology matured, under the stimulation 
of its contributions to transmission, re- 
search at our Laboratories made possible 
electronic means for interconnection. Elec- 
tronic switching employing hot-cathode 
vacuum tubes, however, has not advanced 
beyond the research stage, since the cost 
of such a system would be greater than 
the electromechanical systems it seeks to 
replace. 

The advent of the transistor, diode, and 
other solid state electronics components 
gives promise of a solution to the cost 
dilemma. Laboratories’ studies, of some 
five years ago, indicated that electronic 
switching systems based primarily on the 
new solid state electronics technology can 
now perform all the functions of electro- 
mechanical switching with potentially 
large economies. These economies result 
from major reductions in size of equip- 
ment — at least three-fold size reductions 
will be realized — and lower maintenance 
costs. The reduction in size is made pos- 
sible by the miniature size of the solid 
state components and by the increased 
speed of switching operations when per- 
formed. electronically. Interconnection op- 
erations are performed electronically in 
millionths of a second, far faster than elec- 
tromechanical interconnection. 

An electronic switching system to per- 
form the service of the No. 5 Crossbar 
System, the most advanced electrome- 
chanical system for 10,000 line central 
offices, is under development. A develop- 
ment model of this system will be installed 
at Morris, Illinois, in 1959. Experience will 
be gained in the system’s operation and 
in its interconnection with electromechani- 
cal systems. 
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Special services that are now difficult 
and expensive to accomplish can be pro- 
vided in the new electronic system at a 
cost that should promote large use. Reper- 
tory dial and leave-answer services are 
typical. The private branch exchanges of 
an electronic office will be greatly simpli- 
fied, as all the switching can be done at 
the switching center rather than on the 
customer’s premises. 

An electronic private branch exchange 
that may be used with present electro- 
mechanical offices is also under develop- 
ment. It is expected that this will provide 
services similar to those of the electronic 
central office. 

The impact of transistors and solid state 
components on switching technology will 
be profound. The relay and the switch, 
universal tools of automatic switching for 
forty years, will become obsolete for new 
installations during the next decade. Elec- 
tronic devices and electronic speeds will 
be universal. Large economies will result, 
service will be improved, and many attrac- 
tive features, now economically impossible 
for extensive use, will be provided at cost 
levels that will promote general usage. 


Station Applications 


IN PROVIDING TELEPHONE SERVICE to sub- 
scribers, the standard station set meets the 
vast majority of requirements. However, 
there are special service requirements that 
can only be met by providing amplifica- 
tion at the subscriber’s station. The transis- 
tor provides an ideal solution to this 
problem, since its power requirement is 
so small that it can be met by power 
transmission to the station from the central 
office. The miniature size of the transistor 
and associated network makes for their 


easy integration within the standard sub- 


scriber set. 
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Among the many developments in which 

transistors are being tested is this “reper- 

tory” dialer. The user would pre-set num- 

bers into this instrument, as shown here, 

and later push only the “call” button to 
dial a number. 


Transistor amplifier and circuit arrange- 
ments have been developed to meet the 
special service requirements. Sets for users 
with impaired speech and for users with 
impaired hearing have been developed 
and standardized. More than 100,000 of 
them are now in service. 

Telephone service is required in many 
locations where the noise level is so high 
that telephone communication is unsatis- 
factory. Special facilities for these locations 
have been available employing vacuum 
tubes. The costs of the local battery and 
the relatively large size of the equipment 
have limited the use of these sets. 

A transitorized set has been developed 
which introduces controllable amplifica- 
tion in the receiving path and loss in the 
transmitting path when in the listening 
condition. This arrangement provides com- 
munication even under the most adverse 
noise conditions. The equipment and oper- 
ating costs are lower than for the previous 
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facility. This set has been standardized 
and is in production. 

Many locations where telephone service 
is required are at distances beyond the 
normal transmission range of our most 
efficient subscriber set. A transistor am- 
plifier built into the standard set has been 
developed that extends the effective trans- 
mission to almost double the distances 
now served by our most efficient subscriber 
set. The power for this amplifier is sup- 
plied over the talking circuit from the cen- 
tral office. This set has been recently 
standardized. Its low annual cost in com- 
parison to that of the previous set is ex- 
pected to bring a large increase in demand. 

Coin collectors for our pay stations are 
employed in very large volume. They pro- 
vide reliable service and are of relatively 
low cost. The new solid state technology, 
however, gives promise of a coin collector 
that will operate with existing switching 


systems and later with electronic switching 


systems that will provide economies in 
manufacture and new service features not 
now available. Such a coin collector is now 
under development. 

A transistorized amplifier that may be 
plugged in at the operator's position has 
been developed. It provides controllable 
gain in the receiving path. It will be an 
aid to operators with impaired hearing and 
where operating conditions are unfavor- 
able. Its extremely small size and low 
power consumption make it attractive for 
improving operator performance. 

The subscriber set that will be associ- 
ated with the electronic switching systems 
of the future must provide a substitute for 
the “ringer” or bell that now announces an 
incoming call. The transmission of present 
ringer power from the central office to the 
subscriber’s set cannot be satisfactorily 
and economically accomplished in elec- 
tronic switching systems. A new modu- 


lated tone signal now appears to be the 


Experimental transistor circuits for a data-transmission system being studied at the 


Laboratories. Printed wiring cards with miniaturized components are typical of many 


new developments. 
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With transistors, the pulse code modulation type of transmission may become possible. 
Here an experimental 24-channel PCM is shown under preliminary test. 


best solution. A resonator or horn in the 
subscriber's set will radiate the tone with 
high efficiency. A small signaling current 
will be transmitted from the central office 
and amplified by a transistor to the re- 
quired level at the subscriber's station. A 
much smaller biasing current for the car- 
bon microphone will also be necessary in 
subscriber sets associated with electronic 
switching systems. With this smaller cur- 
rent, the output level of the speech current 
from the microphone will be too low. 
Transistor amplification within the sub- 
scriber set will be required. 

The use of push buttons instead of dial- 
ing to signal the called party has become 
general for telephone operators. Push- 
button operation, using ac signaling cur- 
rents, provides functional advantages in 
electronic switching. It is expected that 
push-button signaling in subscriber sets 
will accompany electronic switching office 
installations. These changes and others can 
also be envisioned in future subscriber sets 
associated with present switching offices. 
They are made possible by the small size, 
low power, and low voltage requirements 
and ultimate low cost of transistor cir- 
cuitry. Research and exploratory studies on 


these sets of the future are in progress. 
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Power Applications 

THE DIFFUSION TECHNIQUE that is contribut- 
ing so much to the construction of transis- 
tors and diodes for communication services 
has also made possible the development of 
diodes for power rectifiers of greater effi- 
ciency than any previous rectifiers. Rec- 
tifiers employing the new diffusion type 
diode will provide equipment and power 
cost savings for many existing rectifier 
tvpes. Economic studies indicate savings 
justifying the redesign of more than 20 
of the present 90 types. Redesign is now 
in progress and should be completed in 
1960. For all future rectifiers the new high 
efficiency diode will be used. The power 
capacity and efficiency of these rectifiers 
will also open a completely new area for 
rectifier application in the Bell plant. They 
can replace all motor generators with large 
economies in first cost, maintenance, and 
power consumption. A program of devel- 
opment of rectifiers to replace motor gen- 
erators is now in progress. As they replace 
motor generators, annual savings will 
steadily increase. 

\ specially constructed silicon diode 
provides a means for converting the radi- 
ated energy of the sun into electric power. 
We have called an array of these diodes, 
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“Bell 


Solar Battery.” As sunlight is not continu- 


appropriately interconnected, the 
ous, power storage must accompany the 
use of the solar battery as the power source 
in continuous service. In the field trial of 
the new transistorized rural telephone sys- 
tem at Americus, Georgia, the Laboratories 
successfully employed a solar battery as 
the power source. The solar battery has 
recently been used in the Vanguard satel- 
its radio 


lite to furnish the power for 


transmitter. 


Summary 


IN THE FIRST DECADE of the transistor, tech- 
nical progress has been extensive. Prog- 
ress equivalent to at least the first two 
tube 
made. A completely new family of minia- 


decades of the vacuum has been 


ture solid state components has been 
created that can serve new systems to in- 
strument almost all Bell System services. 
Reliability adequate to meet the quality 
of present-day service has been attained in 
a significant portion of these components. 


Circuit and network elements of the sys- 


tems employing the new components have 
been developed. Transistors, diodes, and 


associated solid state components have 
been introduced as elements of existing 
systems. The development of systems 
almost wholly dependent on the new solid 
state art is nearing completion. Others 
are entering development and still others 
are in their exploratory stage. This crea- 
tion of completely new instrumentalities 
to perform the functions that have evolved 
throughout the life of telephony is a 
remarkable scientific and technological 
achievement. 

As we enter the next decade, the most 
important challenge is one of economics. 
The new components, equipments, and 
systems must be manufactured initially at 
costs that permit their competition with 
existing facilities. With time, lower cost 
levels must be realized. The solution of 
this challenge in economics will receive 
increasing attention from the Laboratories 
and Western Electric. While the time re- 
quired to achieve it cannot be scheduled, 


the achievement is certain. 
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A talk given on April 24, 1958, before the Management 


Division of the Philadelphia Section of the American 


Institute of Electrical Engineers 


MERCHANDISING NEEDS ‘THE 
SCIENTIFIC METHOD 


JAMES W. COOK 


Vice President, Merchandising, AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


It 1s A real pleasure for me to have this 
opportunity to talk to an engineering 
group, especially to one with such a keen 
interest in the management skills and tech- 
niques that exist outside the field of engi- 
neering. I have in my time known some 
engineers to act as if the very word “tech- 
nique” belonged exclusively to the trained 
engineer. I am sure none of you would 
entertain such an idea. Otherwise you 
would not have come here tonight to listen 
to me speak of merchandising and of the 
techniques needed by merchandisers to 
make their contribution to business opera- 
tions increasingly effective. 

Last month in New York an eminent 
jurist urged a convention of doctors to 
broaden their horizons by studying and 
understanding the world that lies beyond 
the world of medicine — that they would 
be better doctors for it. He might have 
said the seme to you. Or to me! You are 
better engineers to the extent you under- 
stand and identify yourselves with these 
other fields of management that you in- 
fluence and from whose influence you can- 
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not escape, however much you might like 
to. It may well be that the most important 
of these influences is the field of merchan- 
dising. And I venture to say, too, that it 
can be one of the most stimulating of all 
interests to the engineer who thinks crea- 
tively and responds to challenge. 
Speaking of influence, I think we are all 
affected by the popular literature of the 
day and by what we read in the daily 
papers. If so, you could easily get the im- 
pression that all engineers are the legiti- 
mate heirs and assigns of Copernicus and 
Galileo and Newton. And that all merchan- 
disers are dilettantes in gray flannel suits. 
Neither of these impressions can fairly 
be applied to the thousands upon thou- 
sands of engineers and merchandisers in 
industry today. Both groups contribute 
significantly to our economic progress. And 
each one is an indispensable complement 
to the other. The merchandiser can profit 
immensely from working more closely with 
the engineer and by adopting his scientific 
method of research. Conversely, the engi- 
neer would benefit from such a working 
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“ po not 
Trust him " 
gentle lady, 


effort, 


aside from pure research, is to produce 


arrangement, because all of his 
goods and services which can be readily 
merchandised. Tonight I want to demon- 
strate that this kind of relationship and 
greater use of the scientific method in try- 
ing to solve basic merchandising problems 
is the real key to sound vet dy namic mar- 
keting. 

In the telephone industry, we have al- 
ways thought of ourselves and spoken of 
ourselves as an engineering business. This 
is not surprising. We are the inheritors of 
one of the most useful scientific discoveries 


of our age, and of the numerous engineer- 
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Early 
interstate 


testing 


ing processes to which it has given rise. 
And yet I would remind you that the two 
men who started the telephone on its way 
— Bell the scientist, and Watson the engi- 
neer — had no sooner put together a device 
that talked than they were forced to pur- 
sue the art of merchandising before anyone 
else would take their gadget seriously or 
invest any r.oney in it. 

Bell exhibited his telephone at the Cen- 
tennial Exposition here in Philadelphia in 
1876. The medal he won for his scientific 
achievement got little acclaim. But the 
Emperor of Brazil hit the world’s headlines 
with the astonished outburst “My God, it 
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talks.” A little while later Watson, accom- 
panied by a cornet, sang “Do not trust him, 


gentle lady,” into a telephone in New 


Jersey while Bell demonstrated the other 


end of the line to an incredulous audience 
of prospective customers in New York. 
These tactics, which some people, today 
might characterize as huckstering, may 
seem unworthy of so dignified a profession 
as engineering. Nevertheless, they were 
necessary to put the telephone across, and 
its success since that time has given em- 
ployment to countless thousands of engi- 
neers and merchandisers. 

Bell 


popular philosephy of their day that if you 


and Watson ran counter to the 
built a better mousetrap the world would 
beat a path to your door. They found out 
the hard way that the world is not given 
to path-beating. We have been finding it 
out the hard way ever since. Onlv in recent 
tele- 
phone included, been waking up to the 


years has industrial management, 
fact that a scientific approach to the market 
has become as useful as a scientific ap- 
proach to the product. When we invent 
something and only then look around for 


a market, we put the cart before the horse. 


Nowadays, progressive management ex- 
amines the market first, then looks to the 
engineer to make the things the market 


wants and needs. 


Scientific Method and the Industrial 


Corporation 


THE AWAKENING I refer to is due in part 
to the introduction of the scientific method 
into the bloodstream of the industrial cor- 
poration. If I understand what the engineer 
means, the scientific method is a pain- 
staking and exhaustive search for truth in 
the natural sciences through rigidly con-_ 
trolled experimentation. For hundreds of 
years this procedure was confined mostly 
to the universities. A generation or two 
ago, industry began to adapt the scientific 
method to its own purposes. Its use ex- 
panded as more and more companies 
launched research programs to maintain 
or improve their competitive position. To- 
day no large corporation can keep pace 
witheut it. I have been told American 
industry is now spending about eight bil- 
lion dollars annually for scientific research 
and developmert. The Bell Telephone 
Laboratories figure alone, excluding the 


Finding out the 
hard way 








work for the military, is over 90 million. 
But the results have been so consistently 
rewarding that no one begrudges the 
spending for this purpose. 

Now the scientific method involves much 
more than coming up with a dry recital 
of facts and figures. The true scientist must 
see —and make others see —the signifi- 
cance of these truths. He must dream 
dreams and create visions of what might 
be built on these truths. And then some 
engineer must come along and, with one 
eye on the scientist’s truths and dreams and 
the other on the market-place, he must 
help make these visions come true. 

A tremendous amount of making visions 
come true has been accomplished by in- 
dustry since it adopted the scientific 
method. The concentration on finding new 
things and new ways to use old things has 
been intense. And the findings have been 
so plentiful and so much has been made 
available to the American people we have 
had great difficulty digesting it all. We are 
like Pat McGinty, fresh from the ould sod 
and confronted with a French menu in a 
New York restaurant. Pat began pointing 


with his fork, and the waiter brought in a 
succession of consommeés and potages, fol- 
lowed by a large chunk of steak. But Pat 
was unequal to the occasion and ex- 
claimed: “Here am I, Patrick O’Hoolahan 
McGinty, the opportunity of me life before 
me, and I’m full o’ soup.” 

The American economy has often found 
itself in this uncomfortable situation. The 


reason is we merchandisers have not yet 


learned to adjust consumption to the pro- 


duction you engineers have made possible. 
There is no lack of products or of the skills 
to make them. Our lack is in the knowledge 
of what products to make, how many to 
make, how to distribute them and, in some 
cases, how to use them after they are dis- 
tributed. From all this we conclude — some 
of us at least — that we have to study the 
capacity and the limitations of our own 
digestive system no less than the prepara- 
tion of exotic dishes in our electronic 
kitchens. 

This brings us to the question those of 
us who have to lug trays must address to 
those who build the kitchens and prepare 
the food. How — says the merchandiser to 
the engineer — can we apply to the job we 
have to do the same principles of basic 
and applied research that have worked so 
well in your case? May it not be that 
American business must begin to invest in 
the psychologist, the economist, the statis- 
tician, as you have already taught us to 
invest in the physicist, the chemist and the 
metallurgist? 

Some of us think the answer is an un- 
questioned “Yes.” We believe that, work- 
ing together, trained men in these fields 
can speed the effective and profitable in- 
troduction of new products very substan- 
tially. Also, that they can help point the 


A painstaking and exhausting 
search for truth 
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way to leveling off the sharp dips and rises 
in the economy that seem to plague indus- 
try every few years. 

Just consider the time lag that exists 
between the day you lay your models and 
manufacturing specifications on our desks 
and the day we manage to get them into 
serviceable and profitable use. Television, 
for example, was technically possible in the 
late ‘20s. Not bug-proof, of course, but 
potentially marketable. It was the late ’40s 
before the public had it. The most recent 
development, color TV, is making progress, 
but quite slowly. The physicist, the chem- 
ist, and others have done their part. The 
engineer is standing by. But until a way is 
found to solve some very complex market- 
ing problems, public enjoyment of this at- 
tractive entertainment medium will be 
rather limited. 

This time lag is apparent in the intro- 
duction of almost every new device or 
service you engineers make possible. Dial 
telephone service is an excellent example 
of this. The dial system itself was a prac- 
tical scientific accomplishment half a cen- 


tury ago. Yet even today we are not 


completely dial, though we are past the 


90 per cent mark. Why? The answer is, 
we moved just as fast as we could, which 
means we kept pace with our success in 
solving some of the very important human 
relations and economic problems involved. 
Where we are as of now simply means we 
still have some of these problems left to 
be solved. 

Looking back, I would say we have gone 
through three different cycles. In the early 
days, it took a while to overcome public 
distrust of the mechanical marvel. The 
auto people, among others, had this same 
problem of trying to convince the public 
that the new product would be superior 
to what it replaced. At about the time when 
the dial system had firmly established it- 
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self, and more and more communities were 
becoming eager for a changeover, the de- 
nomic 


The 


program lost momentum, though it never 


pression threw a _ resounding 
block at our hard-running prouu 


quite came to a dead stop. Finally, in the 
post World War II period, we were taken 
by surprise by the country’s seemingly in- 
satiable appetite for more and more tele- 
phone service. Most of industry had this 
same experience. The pent-up demand for 
all kinds of goods and services was enor- 
mous. The postwar boom has been so well 
documented, I won't take the time here to 
pinpoint the problems it produced. 

But through all these years, the scien- 
tists and engineers kept right on improving 
the product and making it more and more 
attractive. Shortly after the war, a new 
concept of dial service became possible 
through their development of DDD — di- 
rect distance dialing. And now we are all 
looking ahead to the field trial early in 
1960 of the first electronic switching sys- 
tem — a much faster and far more versatile 
system than anything we have ever had 


before. 


What Limitations Confront Us? 


Wuat CONCERNS us are the limitations of 
the human brains and hands that must put 
these systems to work. Some of us are 
wondering whether from the very outset 
we should have paralleled our rigidly con- 
trolled engineering experimentation with 
supporting research into human habits and 
motivations. With such basic knowledge, 
we would be in a much better position as 
of this moment to anticipate the average 
user's actions and reactions when we put 
the enormous capacities of these giant elec- 
tronic servants at his finger tips. Whatever 
the knowledge, its effective use would tend 
to reduce the inevitable and costly time lag 
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between the engineering accomplishment 
and full-scale market acceptance. 

As you can see, the merchandiser needs 
help to gain a better understanding of the 
market. Only through this knowledge can 
he make himself truly effective in support 
of your efforts toward a more serviceable 
and a more productive plant. His specific 
marketing responsibility — testing, pricing, 
and promoting the product — is secondary 
to this basic understanding and the success 
of his contributions will depend on it. 

Occasionally, though not recently, | 
have heard people wonder out loud 
whether the telephone business really has 
to merchandise at all in respect to aggres- 
sive search for the customer’s dollar. It was 
said we furnished an essential service that 
everyone uses; also, that regulation pro- 
tects the business against competition. This 
last I hear more frequently from friends 
outside the business. 

Truth is that to think of our market 
merely in terms of what people ask of us, 
or in the sense that regulation is a shelter, 
is fatal. The forces of competition are al- 
ways ready and anxious to fill any vacuum. 
\ static attitude on our part would let 
them move in on whatever they could find 
profitable to them, leaving to us, the com- 
mon carrier, what they believe to be 
unprofitable. Under these conditions, to 


substitute a passive for an active approach 


to the job of providing telephone service 
is unthinkable. Indeed, such a course 
would be foreign to everything we have 
been taught as telephone people. Our busi- 
ness is to move information from place to 
place. Our objective is to do a better job of 
moving information this year than we did 
last; and so on, year after year. This is the 
American way. 

It is the nature of our business that we 
must be ready to serve at all times. And 


it is the nature of economic law that we 
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must do so at a profit. Keeping service and 
profit at favorable levels is the essence of 
good management. The job has been made 
even harder by the extraordinary growth 
and almost constant inflation of the post- 
war period. 


Sustaining Good Service, 
Reasonable Profits 


Two major Factors have helped sustain 
good service and reasonable profits in the 
face of rising costs of money, labor, and 
material. One is the introduction of mech- 
anized operations; the other is the promo- 
tion of services in which the profit potential 
is high. When these two influences together 
fail to offset an inflationary trend, prices 
must be increased. The thoughtful tele- 
phone merchandiser will spend much of 
his time on this matter of profit potential. 
He should be especially active in promot- 
ing increased usage. The reason for this is 
quite apparent. 

In service industries, like local transpor- 
tation, power, and communications, the 
facilities needed are usually based on a 
sharp peak in usage that may last only 
an hour or less, five days a week. This 
means there will always be many hours 
in which substantial parts of the plant lie 
idle. Good merchandising will see to it that 
every opportunity is taken to keep the 
plant as busy as possible in these hours of 
low usage. Two examples will illustrate 
the point. 

In the telephone business, our most acute 
peak usually comes in mid-morning, when 
people at work are busily using their office 
phones. Now it is clear that when this load 
drops off, there is surplus capacity avail- 
able for other kinds of calls. So if we can 
get a goodly number of public telephones 
in the stores and on the streets, and en- 


courage their use, we will tend to generate 
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calls in the off-peak hours, using equip- 
ment that would otherwise be idle. The 
off-peak assumption is reasonable because 
the more people you have shopping, or on 
the streets, the fewer there are to make 
calls from their home or office phones. 
Similarly, when people are driving their 
cars on the highways they are not making 
use of the long distance channels to which 
their home or office telephones have ac- 


cess. So if you have seen more outdoor 


booths on highways in recent years, it is 


because of more active merchandising to 
keep our long distance circuits in constant 
productive use. 

A somewhat comparable situation has 
stimulated the expansion of mass-informa- 
tion services such as Weather and Time, 
which have been made possible because 
the engineers have given us magnetic tape 
recording devices, and switching mecha- 
nisms that enable large numbers of tele- 
phones to have access to the tape machine 
at the same moment. It seems that the need 


or desire for such information does not 


coincide chronologically with the peak 
period of normal telephone calling. Here 
again good merchandising will build up 
the use of these and perhaps other off-peak 
services to boost our plant’s productivity. 

You may say that these are essentially 
engineering problems too. If so, you will 
readily agree that we must apply engineer- 
ing principles in our mechandising opera- 
tions, and this reémphasizes what I said 
earlier about our great interest in the appli- 
cation of the scientific method. 

Scientific evaluation of the market holds 
special promise in providing management 
with reliable guides for future action. The 
statistical knowledge available to our econ- 
omists and other social scientists includes 
such things as population trends and shifts, 
home construction and rehabilitation, em- 
ployment, expendable income, gross na- 
tional product. By projecting past trends, 
we have been able to some degree to pre- 
dict the future, and on these predictions 
we make forecasts of telephone growth. 
Yet these forecasts too often miss the tar- 


To substitute 
a passive for an 
active approach to 


: the job... is unthinkable 





get, and sometimes by a wide margin. To 
me this does not mean we should lose faith 
in the scientific method. Rather, we should 
recognize that perhaps we have not given 
it enough chance. If so, we should apply 


the method with more vigor. If a scythe 


doesn’t seem to be cutting through grass, 
we don't throw it away. We sharpen it. 
We need to encourage the kind of work 
that is being done by organizations such 
as the University of Michigan’s social re- 
search center. The social scientists there 
are proceeding on the assumption that fu- 
ture action is based in some degree on 
present intent. They believe present intent 
is identifiable and measurable. If they are 
right, they will add an important factor to 
our existing field of knowledge. They 
might even bring us closer to the day when 
we could forecast the future with much 
greater assurance than we do today. 

We ourselves have done enough work 
along the same line to convince us that 
research of this nature is on the right track. 
Just by asking the people most concerned, 
we have had some encouraging success in 
predicting the extent to which future tele- 
phone services would be used, various 
colors would be ordered, and so on. In 
matters relating to the future action of an 
individual, the individual himself is prob- 
ably the best source of information. The 
actions and reactions of the total market 
are nothing more than the sum of the ac- 
tions and reactions of these individuals. If 
then we can measure, by a mathematical 
sampling process, what is in the mass mind 
of the market at any time, we will have the 
most reliable gauge of what the market 
wants at that time. It may also prove to 
be a good indicator of some of the things 
the market will likely want in the near 
future. The laws that govern these actions 


may turn out to be no less exact or infal- 
lible than those that govern the actions and 
interactions of material things. 


The National Science Foundation re- 
ports that the Federal Government spent 
$35 million in support of the social sciences 
in 1957, which was less than four per cent 
of the Government's entire bill for scientific 
research. The Bell System proportion is 
somewhat less, about one per cent, and | 
doubt we differ very much from industry 
generally. But we do have a small group 
of psychologists in the Bell Laboratories 
now doing research in human motivation. 
Another group is engaged in testing labor- 
atory models of equipment and services 
under conditions of actual public use. Also, 
we have a number of economists and stat- 
isticians on our Accounting and Treasury 
staffs who have made striking contribu- 
tions to market analyses and in the meas- 
urement of public attitudes. A year or so 
ago we organized at New York head- 
quarters a customer products planning 
division with responsibility for studying 
the wants and needs of the customers, de- 
veloping the devices and services indicated 
by this study, testing them, measuring the 
market for their use, and advising as to 
their pricing and introduction. 


So when I say there is an awakening to 
the importance of basic research in the 
social sciences, I am speaking from direct 
knowledge and not from wishful thinking. 
But these scientists need the encourage- 
ment and support of their more numerous 
fellows who deal with the material sci- 
ences. I hope I have said enough to con- 
vince you, if indeed you were not already 
convinced, that your own work will be 
more rewarding to the extent you lend the 
social scientists this kind of support. 
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Events and experience of nearly half a century are blended 


in these recollections and observations of a man who 


has traveled far and dealt with many people 


INTERCONTINENTAL 
MISSIONS 


An interview with 


WILLIAM G. THOMPSON 


Assistant Vice President (Retired), AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


Mr. Thompson, who spent almost all of his 
more than forty-three years of service in the 
Long Lines Department until his retirement 
last April, is particularly identified with the 
establishment, expansion, and improvement of 
Bell System overseas telephone service. In 
addition, he has been involved in many devel- 
opments — radio and television network serv- 
ice, global communication in World War 


Q. Over the past thirty years or so, you've 
been involved in a great many negotiations 
here and abroad, haven't you? 

Mr. T. Yes I have. I’ve never counted 
them, but, off hand, I would say they must 
total at least several hundred. 

Q. Which have been the most interest- 
ing and requiring? 

Mr. T. Those related to the overseas 
telephone service and particularly the first 
transatlantic telephone cable system. 

Q. I understand that about sixty-five 
telephone administrations abroad work 
with the Bell System to provide overseas 
telephone service. How have you gone 
about negotiating with the people re- 
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II, regulatory and intercompany financial 
arrangements — which have called for negotia- 
tions at various points and times in this 
country and abroad. Before he retired, Mr. 
Thompson discussed phases of his wide experi- 
ence before a tape recorder with Richmond 
B. Williams, of the Long Lines Information 
Department. The interview below is drawn 
from this conversation. Eprror 


sponsible for telephone service in these 
countries? 

Mr. T. Before you even start negotia- 
tions, you need an atmosphere of friendli- 
ness and mutual confidence. To create that 
atmosphere, you must have the right atti- 
tude — and then you can go ahead with 
your case. 

Q. What do you mean by right attitude? 

Mr. T. Well, when negotiators represent 
foreign countries, you should be ready to 
play up their strong points and not take 
advantage of their weak ones. That will 
encourage them to meet with you on the 
same basis, and a meeting of minds will 
be achieved in an atmosphere that is frank 
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Mr. Thompson addresses an international assemblage at the launching of the 
transatlantic telephone cable at Clarenville, Newfoundland, on June 28, 1955. 


and cordial. This may sound like a cliché, 
but it is a very important point. 

From the earliest years we gained a 
reputation for dealing fairly with our over- 
seas partners. This has caused them to 
trust us, which, in turn, has had a great 


deal to do with our success in later nego- 


tiations with representatives of all nations. 

One of our early policy decisions in es- 
tablishing the overseas radio telephone 
service was against having any of our 
equipment or personnel outside of our own 
country. Consequently, we always asked 
the other country (big or small ) to become 
an equal partner in our joint endeavor. 
This fifty-fifty basis, so particularly appli- 
cable to overseas radio transmission, plus 
fair treatment for both partners, has been 


most helpful. We have a reputation for 
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fairness around the world, I believe, and 
today, because of this, when some foreign 
country wants to establish overseas service 
with us, it’s not too difficult. Recently we 
have conducted a number of negotiations 
for new service by correspondence alone. 

Q. Exactly how do you proceed in get- 
ting an agreement under way? 

Mr. T. Well, | like to have our proposals 
in writing and at the first session give the 
other fellow our plan. Have it simple, easy 
to understand, and a fair proposition. Then 
he'll probably accept it. Otherwise he'll 
have his own version and you may have 
to negotiate on much more than details. 
Now let me emphasize again —the pro- 
posal has got to solve the other fellow’s 
problems as well as yours. Ours is a mutual 


service, don’t forget. But if your basic ap- 
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proach is fair he'll be disposed to go along. 
Actually, you may work it out so that your 
mutual strengths and weaknesses offset 
each other. 

Q. Did this technique ever break down? 

Mr. T. Well, once I thought it had. Years 
ago, when negotiations got under way with 
the Italian representatives, they handed 
me a plan the minute we assembled. I was 
disturbed — for I knew we had long ex- 
perience in these matters and theirs was 
limited. But when I examined their pro- 
posal, I found it surprisingly like our own. 
The next day I asked them — comparative 
newcomers to the problem — how they 
had worked out their plan. “Oh,” they 
said, “we’ve had telephone service for a 
long time with Brazil and this is much 
like the arrangement we have for that serv- 
ice.” Then everything was clear. Some 
years back we had negotiated overseas 
telephone service with Brazil under the 
terms of our usual basic contract. As a 
basis for negotiating with us, the Italians 
had presented me with this very form of 
an agreement. You can imagine my sur- 
prise and gratification when, many years 
later, I found our own contract meeting me 
by another route! 

Q. Are these relationships usually coép- 
erative? 

Mr. T. Yes, our meetings have always 
been most pleasant. To be sure, sometimes 
they are a little like the U.N.—long 
speeches for the record, and then informal 
sessions to iron out our differences of 
opinion. 

Q. From what do these differences bas- 
ically come? 

Mr. T. They’re only natural: We are a 
private enterprise and able to make our 
own decisions with a minimum of govern- 
mental sanction. Most of those on the other 


side of the table are representatives of gov- 
ernment with many forces pulling them 
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this way and that. Further, they have the 
problem of having to go to their govern- 
ments for funds and often they need politi- 
cal approval before undertaking these 
large projects. However, by this time — 
thirty years after the start of overseas serv- 
ice — many of us doing the negotiating on 
each side have been acquainted for years. 
The relationship is a very understanding 
and cordial one as we try to iron out prob- 


lems for each other. 


Straightforward English 


Q. Do you negotiate in English? 

Mr. T. | speak “taxicab” French and 
Spanish only, and English has usually been 
our means of communication. To be under- 
stood in negotiating in English with 
foreigners, you must speak simply and di- 
rectly. You must avoid anything except 
straightforward English. No slang, no col- 
Joquialism, no popular jargon. You see, the 
other fellow is doing a mental translation 
as you speak. You must use nothing of what 
I call New Yorkese. 

Q. What do you mean by that? Incor- 
rect, accented English? 

Mr. T. Oh, no. I mean all sorts of short 
cuts and popular turns of expression. 
Phrases like, “Get through to you,” “Close 
this deal,” “Level with me,” or “You're 
not reading me.” The foreigner who has 
learned his English in a textbook will be 
absolutely lost with that kind of talk. 

Q. How does it come about that English 
is the operating language in international 
telephony? 

Mr. T. Well, in the 1920s English was 
by no means the international language it 
now is. We pushed the use of English for 
reasons of plain necessity. Initially, over 
here we tried to hire operators who could 
speak the various languages required, but 
we found it very difficult. So I just put it up 
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to our prospective foreign partners, telling 
them that they were the linguists and we 
weren't. People in Chicago would certainly 
have learned a foreign language if it were 
the one spoken across the state line in 
Indiana or Wisconsin — just as many a 
Dutchman learns to speak German. But 
that isn’t the case, so we aren't linguists. 
Our position was true to us and probably 


flattering to the people abroad. And in the 


end, English was used so widely that it 


became the major channel of communica- 
tion as our overseas service expanded. 
Q. How much do you tell the Govern- 
ment of our international negotiations? 
Mr. T. It is our desire to keep the Fed- 
eral Communications Commission and 
other organizations concerned informed of 
our general plans for negotiating abroad. 
QO. What about the State Department? 
Mr. T. There is no rule to that effect. 
However, we keep them informed of our 
intentions and ask their help with such 
questions as the appropriate individuals to 
approach abroad. Also, we tell them the 
results of our negotiations. As a matter of 
fact, the State Department expects that we 
will do our own work. I think American 
business should develop the personnel to 
carry on its own business diplomacy. It 
seems to me that it is especially important 
now for Americans doing business abroad, 
since our international role has enlarged so 


much. 


Reaching a Mutually Acceptable 


Agreement 


Q. You mentioned the negotiations for 
the first transatlantic telephone cable as 
What, to 


mind, is outstanding about the agreement 


particularly interesting. your 


worked out? 
Mr. T. When I look back on the long 


negotiations, | am amazed at the number 
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of individuals and institutions on both sides 
of the Atlantic that were involved — and at 
the flexibility displaved by all of them in 
arriving at a mutually acceptable agree- 
ment as well as at their determination to 
insure a successful undertaking. Although 
the British had had long experience with 
cables crossing the channel, they agreed 
to the use of our newly developed deep 
sea repeater for the Atlantic crossing, since 
it was a proved system for great ocean 
depths. We, in turn, agreed to use their 
repeater in the shallow waters of Cabot 
Strait. Arrangements were also reached for 
manufacturing much of the cable in British 
plants so as to keep dollar payments at a 
minimum and not draw upon the British 
dollar balance. Next, the Canadians agreed 
to the cable system crossing their territory 
and, in turn, shared in the enterprise. And, 
most importantly, we were able to negoti- 
ate a fifty per cent share in the undertaking 
for the United States. 

All sorts of official governmental organi- 
zations helped the enterprise with their 
encouragement, assent, or aid — these in- 
cluded British Parliamentary committees, 
the Canadian Cabinet, our own Office of 
Defense Mobilization, and our Depart- 
ments of Defense and State — not to men- 
tion the groups customarily interested in 
communication developments, such as the 
Federal Communications Commission. It 
was a wonderful example of mutual confi- 
dence and, I'm sure, a testimony to years 
of good relationship. 

Q. I take it that this spirit marked the 
negotiations you were involved in for the 
second transatlantic telephone cable, now 
under construction? 

Mr. T. Very definitely. 

Q. Were the problems of negotiation 
much the same for the two transatlantic 
cables? 

Mr. T. Not exactly. There were two spe- 
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Seamanship as well as science is called for as the cable goes 
“over the side.” This is H.M.T.S. Monarch in a mid-Atlantic storm. 


cial factors in connection with the second 
cable. First, speed — the A. T. & T. decision 
to go ahead was not reached until Decem- 
ber, 1956, and we wanted the new cable to 
be ready in 1959. Therefore, the negotia- 
tions had to be completed by the fall of 
1957. Second, we had five major interested 
parties. We contemplated having the tele- 
phone organizations of France and West 
Germany become joint owners with us. 
And we expected to lease circuits on a 
permanent basis to several of the smaller 
European nations. Then, in addition, as we 


expected time and money would be saved 


if we could supplement the radio relay sys- 


tem built across the Canadian Maritime 


Provinces as well as the terminal facilities 
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in Newfoundland for the first cable, the 
British and the Canadians, who have an 
interest in the existing plant, were natur- 
ally involved in the negotiations. Fortu- 
nately, all went well. The French and the 
Germans were as eager as we were to 
proceed, and were in accord with the proe- 
posals for a landing-place in France, the 
percentage of ownership, and so on. And 
we were greatly aided by the good will and 
coéperation of the British and the Cana- 
dians in the supplemental arrangements. 
In conducting the negotiations, we 
worked out a way for both French and 
German manufacturers to make part of the 
cable and arranged equitable currency 


payments among the parties. Curiously 
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“...an atmosphere of friendliness and mutual confidence.” 


enough, the most time-consuming item was 
the job of making identical English and 
French versions of the basic agreement. I 
found how difficult it was to match Eng- 
lish and French words and phrases and 
what an exact language French is. But, 
after many tedious hours with translators 
and lawyers — and three trips to Europe! 
— the job was done by the end of last sum- 
mer. It was a great satisfaction to have it 
so quickly and harmoniously concluded. 
To my mind, it was a testimony to the close 
relationship among representatives of the 
five countries involved and to their recog- 
nition that the needs of all must be met if 
the enterprise was to be successful. 

Q. How 


these days? 


is telephone service abroad 


Mr. T. The people in Western Europe 
are good engineers, good planners, able 
executives, and they have developed their 
own techniques. They have made a lot of 
progress technically since transatlantic 
service was inaugurated in the 1920s — just 
as we have. And since World War II, they 
have built their telephone systems on a 
high level. One of the effects of war is that 
it forces people to develop and use tools 
that otherwise might take a long time to 
accomplish in peace time. 

We in this country have been a leader 
in communications for at least two reasons: 
First, 


being a private enterprise — not 
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governmental, as are most European com- 
munications administrations — we have 
managed to raise the necessary capital to 
provide a top grade telephone system. We 
have not been dependent on legislative ap- 
propriations. Second, we have had the 
advantage of having development, manu- 
facturing, and operation in one organiza- 
tion where, from the inception of the idea 
to the moment of use, it has been respon- 
sible for the over-all job. Abroad, telephone 
people have often not been given the 
money to do the job — and you can’t build 
a telephone system without money. How- 
ever, their aspirations and desires for im- 
proved service are the same as ours in the 
United States. 

Q. Do you recall making your first over- 
seas call? 

Mr. T. No. But I recall the first one I 
ever listened to —it was at the opening 
ceremonies of the New York-London serv- 
ice in January, 1927. You could hear the 


the 


wouldn't consider it a satisfactory, intel- 


static in background. Today we 
ligible circuit. But then it was such an 
achievement we forgot about the diffi- 
culties. 


Factors for Success 


Q. What do you think have been the 
most important factors in the success of 


overseas service? 
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Mr. T. First, there is the human desire 
for two-way conversation. Then, over the 
years, we have worked to improve the 
service — in clarity, methods, and rates — 
so that an overseas call has been changed 
from a stunt into something people can use 
in their daily business and social lives. 
Finally, as I tell my foreign friends, Amer- 
icans love to talk and so, as it is our job 
to furnish the means to meet that desire, 
the Bell System must grow bigger. 

Q. What’s been the tempo of this in- 
crease in use? 

Mr. T. During the 1930s I sometimes 
despaired of expanding the service because 
of the lack of interest on the part of some 
foreign governments. But after World War 
Il brought a recognition of the importance 
of communication among nations and after 
the war we could hardly keep up with the 
demand to restore or open services as the 
European communication systems were re- 
paired or built. And for several years after 
the war we had a tremendous demand 
from American soldiers stationed abroad 
who wished to call home. 

Q. What is the greatest obstacle the 
service has overcome? 

Mr. T. The lack of continuity: interrup- 
tions for an hour and even as much as a 
day because of atmospheric storms that 
interfere with radio communication. Any 
telephone service that people can’t count 
on every minute lacks something vital. It 


“... the value of ... getting fun and satisfaction out of the task at hand. 


wasn’t until we could build a repeatered 
underseas cable that we were able to 
achieve full continuity of service in areas 
particularly affected by this problem. 

Q. Did you have any misgiving about 
the first underseas cable on the financial 
or technical score? 

Mr. T. Not on the financial score. When 
a cable giving only a single circuit was 
being planned in the late ‘twenties, I had 
misgivings about it for financial reasons. 
But in the late ‘thirties I figured out that if 
we could have a cable that would not cost 
much more than a million dollars per chan- 
nei we could prove it in commercially. As 
you know, the first transatlantic telephone 
cable cost something more than $40,000,- 
000 and today we get 38 channels from it. 
So we have the makings of a financial suc- 
cess. My misgivings arose —in company 
with the misgivings of a number of others 
the 


months when it was necessary to manufac- 


involved in project — during the 
ture and lay a flawless cable —when a 
single slip might mean disaster. However, 
thanks to careful planning and supervision, 
all went well. 

Q. I suppose the existence of an under- 
seas repeatered telephone cable between 
Cuba and Florida helped relieve your con- 
cern? 

Mr. T. Well, it was something of a com- 
fort to think about, even if it was pretty 
short — only 100 miles long! After all, it 
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had been operating sat'sfactorily for some 
six years. You know, the service between 
Cuba and Florida is operated by the Cu- 
ban American Tel. & Tel. Co. It is a sub- 
sidiary of American Tel. & Tel. and 
International Tel. & Tel., and has been 
involved with two important overseas ex- 
periments: the repeatered under-ocean 
telephone cable in 1950 and, more recently, 
over-the-horizon radio telephony, which 
was established between Florida and Cuba 
last year in August. 

Q. As you allude to all these develop- 
ments and arrangements in many lands, 
I'm tempted to inquire about your train- 
ing for such activities. 

Mr. T. Well, you don't exactly train for 
work of this kind — you experience it over 
the long road, and one can learn from 
experience. However, in my earlier days 
I did have a great deal of fine training. 
Several of my superiors took unusual per- 
sonal interest in my development when I 
was young aud the Long Lines in general, 
and overseas service in particular, were 
starting to grow by leaps and bounds. For 
example, in one of my early major overseas 
negotiations the late T. G. Miller, then 
head of Long Lines and my boss, was most 
helpful. For example, once I had worked 
out a good agreement in principle but I 
with the details. He 
pointed out that there was such a thing as 


was dissatisfied 
being too meticulous and emphasized the 
fact that I should not be unduly stubborn 
in impressing my wordings on those with 
whom I was negotiating contracts. 

I remember another point made by a 
Long Lines head, Frank Lawrence, who 
said: “Bill, you will find that if the fear 
complex in dealing with people is removed 
—whether in subordinates, partners, or 
competitors — you will get the best results.” 

Over the years I’ve learned a lot from 
observing and listening to the suggestions 
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made by my chiefs, and I am grateful to 
them for their help and counsel. One cer- 
tainly has to learn to live with people and 
their differing ideas. 


Q. In developing and training of people 


for greater responsibilities, what qualities 
do you consider important? 


Developing People for Greater 


Responsibilities 


Mr. T. First, a keenness for getting the 
job done. That’s the prime thing. Second, 
curiosity — an urge to know what makes 
things tick. Finally, an ability to use one’s 
head in planning the job. With those qual- 
ities, I fee] that a man can develop himself 
and help in the development of others. 

Q. What about speaking your mind, or 
tact? 

Mr. T. I realize that frankness should be 
tempered with tact and a sense of timing. 
But I would rather work in molding a 
fellow who said what he thought was right 
than with one who was over-tactful be- 
cause he felt he would hurt the boss’ feel- 
ings or disliked being barked at. You can’t 
be right 100 percent of the time. It’s better 
to have your subordinates tell you that you 
are in error than have your company com- 
mitted to a wrong course. 

Q. What personal qualities do you think 
are important in a supervisor? 

Mr. T. Curiosity, as I’ve already said. In 
my day we didn’t have many formal train- 
ing courses and so you had to ask lots of 
questions. 

Q. What do you think of the recent 
trend to expose supervisory people to sev- 
eral sides of the business? 

Mr. T. Excellent. Years ago —in Long 
Lines at least — we were too specialized. 
We were just Plant men or Commercial men 
or Traffic men. Today our business is so big 
that it’s likely to fall under its own weight 
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— unless every supervisor handles his job as 
though he were running his own little busi- 
ness. Broader training and experience will 
help the young supervisor to have the 
judgment and confidence to plan imagina- 
tively and to choose the particular tools 
that will do a job efficiently. And as man- 
ager he'll have to learn the best ways to 
work with his associates and subordinates 
to produce a team effort. Then he'll be a 
real manager. 

Q. A moment ago you mentioned the 
Company. Can you isolate any special 
characteristics of the Bell System approach 
to the job? 

Mr. T. There are several. First, most of 
our employees come to us early and we 


teach them a way of life — it’s a straight- 


forward way of life, appealing to the aver- 
age human. Then we're great for team 
work, which I don’t need to emphasize. 
Finally —and this point has interested 
many students of business — we have a sort 
of built-in competition of results and ideas, 
even though we are a monopoly. It’s a 
unique self-competition between the vari- 
ous units of the Bell System. 

Q. Teams — or committees — are often 
criticized for making little progress. Who 
sparks these teams of ours? 

Mr. T. Usually there’s a fellow who has 
the prime responsibility of getting the job 
done. It’s his driving need to get the team 
to work, to agree on something that will 
make it possible to get on with the job. 


He’s the fellow who harmonizes differing 


“Over the horizon” reflectors are also now used in providing overseas tele- 


phone service when submarine cables are not required by great distance. 





views, urges people on to the goal. And 
the work is usually pretty sound because 
we have few one-man decisions. In the 
telephone business we start with a need; 
next comes technical or engineering devel- 
opments, or several of them. If our plan- 
ning and training have been right, there’s 
someone on that committee or team who 
has the judgment to get it to pick out the 
right tool for the job and get it to running 
smoothly. However, no one person’s intui- 
tion and skill is quite enough, even if that 
individual is an outstanding leader. 

Q. This suggests that the atmosphere of 
business should be pretty free, doesn’t it? 

Mr. T. Yes, and for years I’ve felt that 
American businesses of all kinds have had 
too much management by command and 
edict. I've already mentioned the Long 
Lines head who said that you get the best 
results from a man by removing the fear 
complex and that a man will do better if 
you indicate that you have confidence in 
him.:I’ve noticed that in this climate an 
ordinary man will often do extraordinary 
work. 

Q. When you're young it’s difficult to 
look at your work with some balance, isn’t 
it? 

Mr. T. I know that from my own experi- 
ence. When I started in to work I was the 
most serious, purposeful young man imag- 
inable. But after forty-three years I've 
come to see the value of relaxing when 
viewing a problem, and of getting fun and 
satisfaction out of the task at hand. It’s 
not only good for you, but it is very im- 
portant for the success of the job. I think 
it is significant in all negotiating, and par- 
ticulariy so in regulatory matters. 

Q. You left the Bell System once. Why 
was that? 

Mr. T. Because I couldn’t see into the 
future. I looked around at my surroundings 
and got the wanderlust. So I decided to 
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see something of the world while I was 
young and unattached. Despite a recent 
promotion and the fact that I liked the 
company, I went off to take a job in Mex- 
ico. It was the era of the bandit Pancho 
Villa. Ultimately I wasn’t too sad to be 
back in the U.S.A. — when I did come back 
over the border, as a refugee, I had nothing 
but the clothes on my back and a borrowed 
five dollar bill! I was particularly fortunate 
that, some years after re-joining A. T. and 
T., I got the job of Commercial Engineer, 
one of the best training posts possible. 
Nonetheless, I feel that too often busi- 
ness people — our own and others — need 
wider horizons. Limitation is bad for the 
individual and bad for his company. You've 
got to have more in your head than tech- 
nical training, business, and making a liv- 
ing. I don’t want to be unfair, though. I 
realize that on many a community, charity 


or education committee over the country 


there’s a Bell System man. That makes for 
a more complete citizen and is all to the 
good. However, what I’m speaking for is 
an even broader outlook on life, a wider 
horizon of the mind. 


Two Great Satisfactions 


Q. During your service what has seemed 
the most interesting development? 

Mr. T. That’s hard to say, when I think 
back on teletypewriter, radio broadcasting, 
overseas, coaxial cable, radio relay, the 
television networks we now find so usual, 
and such recent developments as over-the- 
horizon radio. But the two developments 
that have given me the most personal 
satisfaction of those I’ve worked on are the 
establishment of overseas service ‘round 
the world, and helping the Signal Corps 
establish global communication to War 
Theaters during World War II. I’ve been 
associated with the Signal Corps since the 
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Manpower still serves to haul the 
landward end of the cable ashore. 


early 1920s —in fact, I used to consider 
myself an un-uniformed member of the 
Corps! To help build the expansion of mili- 
tary communications — from the compara- 
tively small organization it was at the 
outbreak of World War II to the tremen- 
dous one which had been set up by the end 
of the war — was an inspiring and interest- 
ing task. At Long Lines headquarters we 
trained several hundred technical and ad- 
ministrative officers and soldiers—we called 
it the “University of 32 6th Avenue.” Many 
of the “students” were our own people in 
uniform, being trained to work for Uncle 
Sam in Europe, North Africa, Australia, 
New Guinea... 

Q. How do you think Americans are re- 
garded abroad? 

Mr. T. Basically, 1 think people in most 
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like 


hear that our reputation isn’t too good. 


nations Americans. Sometimes we 
When this occurs, it is usually because 
some political and economic problem is 
affecting the distant country at that time. 
Individuals can’t change that sort of situa- 
tion but they can help in many ways. For 
example, not enough Americans realize 
that when they are abroad they are in 
somebody else’s house. In the matter of 
clothes alone they often miss an opportu- 
nity to put their best foot forward. I am 
astonished at the number of Americans 
who dress and act abroad as though they 
were at some outdoor picnic at home. 

Q. Do you have any idea of how many 
miles you have traveled? 

Mr. T. No, but Mrs. Thompson and I 
once figured that between 1940 and 1950 
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I was away the equivalent of three years. 
However, no absence was more than four 


months at a time. 


Q. Where have you most enjoyed travel- 


ing? 
Mr. T. 


have made many trips overseas and I’ve 


I’ve been fortunate enough to 


enjoyed every place I’ve visited. But | 
really think that I have enjoyed Hawaii 
most. I spent six weeks there years ago 
and I fell in love with its beauty. I'm not 
an especially artistic fellow but I have 
never forgotten the magnificent scenery, 
the foliage, the scent of flowers, and the 
wonderful beaches. 

Q. Have you any plans for your retire- 
ment? 

Mr. T. I've been making plans all my 
life and I'm happy not to have to make 
any for a time. I'm going to do some read- 
ing, and perhaps some writing, teaching, 
and traveling. 

Q. If you were to cross the Atlantic 
after your retirement, what country would 
you especially want to visit? 

Mr. T. There are a number of them but 
England heads the list. Both Mrs. Thomp- 


son and | love it for its beautiful country- 
side, its historical associations, its people 
and their consideration for others. If I 
couldn't be home, I think I'd rather live in 
London than anywhere else. 

Q. Is this about the whole story? 

Mr. T. By no means! I haven't mentioned 
the time I was lost late one afternoon right 
after the war in Moscow, or when I tele- 
phoned from there to Berlin — via New 
York! — to have a car meet me at the Rus- 
sian airport outside of Berlin — the longest 
call I ever heard of to get a taxi. I haven't 
told you of how I got into and out of Brus- 
sels shortly after it was liberated — thanks 
to a lace table cloth a General wanted to 
send to his wife — or a dozen stories from 
a dozen negotiations. But you'll have to 
come back another day —this is enough. 

Q. It’s been a wonderful time, hasn't it? 

Mr. T. 
“beefing” about something connected with 
my job, an A. T. & T. Vice President ob- 


served that I shouldn’t growl, because I 


Some years ago, when I was 


had a fascinating job. I had to agree with 
him. To me, it has been the most fasci- 
nating j¢b in the Bell System. 
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Who's Who & What’s What 
(Continued from page 3) 


Dr. Kelly is also active in the field of 
education. He is a Life Member of the 
Massachusetts Institute of Technology 
Corporation and a member of its Executive 
Committee, Trustee of Stevens Institute of 
Technology, and serves on advisory com- 
mittees at M.I.T., Princeton, New York 
University, Case Institute of Technology, 
Columbia University and the N. Y. City 
Board of Education. 

He is also a trustee of the Alfred P. Sloan 
Foundation and a trustee and member of 


the corporation of Atoms for Peace Awards. 


A graduate of the Missouri School of 
Mines and Metallurgy, Dr. Kelly received 
the Ph.D. from the University of Chicago 
in 1918. He has been awarded seven hon- 
orary doctorates by American and Euro- 
pean universities in recognition of his 
distinguished contributions to science and 
research, 

He is a member of the National Acad- 
emy of Sciences and the American Philo- 
sophical Society and a Foreign Member of 
the Swedish Royal Academy of Sciences, 
and is associated with many other scien- 


tific and professional societies. 


Jorninc the New Jersey Bell Telephone 
1929 as 


James W. Cook progressed through vari- 


Company in a traffic student, 


ous responsibilities in that Department, 
and joined the O. & E. Department of 


A. T. & T. as an engineer in the traffic divi- 
sion in 1941. Three years later he made 
the long trip westward to the Pacific Tele- 
phone and Telegraph Company, where he 
was traffic results engineer. Then until 1947 
he served as an assistant vice president in 
the Public Relations Department. Moving 
to the Northwestern Bell Telephone Com- 
pany in that year as vice president at the 
head of the Public Relations Department, 
Mr. Cook became, two years later, vice 
president and general manager of the 
company’s Nebraska-South Dakota Area, 
and in 1951 was made the company’s vice 
president — Operations. In 1954 he re- 
turned to A. T. 


Revenue Requirements, and since 1956 


& T. as vice president, 


has been the vice president in charge of 
the Merchandising Department. 
Vice President 


4 picrurE of Assistant 


WituiaMm G. THuompson of Long Lines 


would be redundant here, since several of 
them appear a few pages ahead. By the 
same token, since the article beginning on 
page 47 is devoted in one way and another 
to his interesting and varied telephone 
career, any extended report in this place 
on his activities during the past 43 years 
would also be repetitive. Suffice it to say 
here that he entered the Commercial De- 
partment of the Long Lines Department 
of A. T. & T. as a rate clerk in 1914, 
achieved recognition in several roles in 
the field of national and international com- 
munication, and retired — amid much ac- 
claim — last April. 





HEADQUARTERS SUMMARY 


On June 9 the New York Telephone Com- 
pany started a trial of Direct Distance Dialing 
of person, collect, and credit card calls in the 
Yukon 8 office in New York City. About 3500 
customers are involved, primarily residence 
and small business but also including some 
20 large businesses. These customers may now 
make such calls by dialing “Operator” fol- 
lowed by the desired seven or ten-digit tele- 
phone number, including the area code where 
applicable, in the same way that they dial 
station paid calls. 

The equipment starts the call on its way 
and at the same time connects the caller to a 
special operator at a CAMA-type position 
where the necessary call details are obtained. 
On person calls, the special operator an- 
nounces the call and determines that the 
proper person is reached; on collect calls, she 
obtains acceptance of the charge at the called 
telephone; and on credit card calls, she re- 
cords the credit card number (together with 
the called number and time of day) on a ticket 
for later matching with the AMA tape. When 
conversation starts, the operator pushes a class 
of service key to indicate the type of call on 
the tape; she also operates a start timing key 
to start the timing process and release the 
CAMA position from the connection. 


IN AN ENDEAVOR to improve operation and 
provide more services for PBX customers, 
consideration is being given to the use of 
speakerphones for PBX attendants. This ar- 
rangement would appear to have particular 
advantages where the attendant has other 
functions to perform, such as filing, typing, 
reception clerk. etc., by releasing her from the 
handset or headset now generally used. 

A trial is to be made in July at about 20 
PBX locations in Richmond, Virginia, to deter- 
mine if the speakerphone will work satisfac- 
torily with the ambient noise levels generally 
associated with PBX’s and to determine the 
market for this arrangement. 


A pLastic disc automatic dialer, developed 
by Bell Laboratories, is being product-tested 
this Summer in Akron, Ohio. This electrically- 
operated device has a capacity of fifty 13-digit 
numbers, each “notched” on a plastic disc in- 
side the mechanism. When the dialer is ac- 
tivated, the coded information is translated 
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into dial pulses which are carried to the cen- 
tral office. Number changes and additions to 
the dialer are accomplished by mailing a 
new disc to the customer, who inserts it in 
the dialer. 

Automatic dialers are being furnished to a 
representative group of 75 business customers 
who will use them for a three-month period 
starting in July. Customer reaction will be 
obtained during interviews in October. 


Durinc March and early April nearly 50 sepa- 
rate presentations of the “‘Airline Survey’ 
Story” were made to domestic and interna- 
tional air carrier personnel throughout the 
country. The Airline Survey is a comprehen- 
sive review made by Long Lines and Oper- 
ating Company people of communications 
requirements — present and future — of the 
airline industry. Industry comments on the 
results of this survey have been highly com- 
plimentary. The meetings were attended by 
more than 600 airline management and 
communications representatives. They were 
conducted jointly by local Long Lines and 
Operating Company people. The airlines peo- 
ple showed particular interest in the current 
trials of air-ground communications, data- 
phone service and modular key equipment. 


Tue New Jersey Company plans to install 
at Levittown, N. J. (located between Camden 
and Trenton) the largest all-buried telephone 
distribution system ever undertaken in this 
country. Soil conditions in this vicinity are 
favorable for trenching. The telephone work 
will be done in stages, along with the building 
development. When completed, this installa- 
tion will provide service to from 15,000 to 
17,000 homes housing approximately 50,000 
people. Construction of a new central office 
at Levittown has already started. 

All telephone cable and wire in the entire 
development will be buried directly in the 
ground. Tools, trenching machines, cable and 
wire of the latest design will be used. Prac- 
tices and procedures developed over the last 
two years by the Buried Distribution Com- 
mittee of O & E and Bell Laboratories in 
coéperation with the Operating Companies 
will be followed. 


THE SECOND PHASE of the Home Communi- 
cations System trial has recently been com- 
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pleted. The objective was to determine 
whether some form of voice signaling would 
be more popular than the bell signaling origi- 
nally used in Denver, Pittsburgh and Balti- 
more. 

At Pittsburgh, a system which worked on 
the Speakerphone principle was installed in 
a group of homes that had been using the 
basic bell signaling package. 

The system substituted in Baltimore was 
quite similar, except that conversation was 
on a push-to-talk, release-to-listen basis. 

The results indicate that voice signaling is 
preferred over bell signaling and, further, 
that the Pittsburgh version has more appeal 
than the push-to-talk idea. 

Development work is progressing, and it is 
anticipated that a Home Communications 
System with voice signaling will be marketed 
some time next year. 


AVAILABILITY of the new high-capacity, eco- 
nomically priced “freeze drier” that can deliver 
up to 7000 cubic feet of dry air a day, permits 
major economies in pressurization of sub- 
scriber cable plant. 

A recent letter to Chief Engineers and 
General Plant Managers proposes procedures 
designed to capitalize on the large volume 
economical dry air source now available. This 
should permit major economies in pressuriza- 
tion of the exchange cable plant. It is proposed 
that cables be plugged in the cable vault and 
that air be introduced without further initial 
preparation. Subsequent plugging would be 
done, but only to the extent necessary to pro- 
vide adequate pressure protection and could 
be programmed as desired over a period of 
time. 

The proposed procedures will provide im- 
proved service and reduced maintenance 
expense immediately with minimum expendi- 
tures. On that part of the cable plant to which 
positive pressure extends, the majority of 
sheath defects can be cleared on a routine 
basis without overtime and frequently with- 
out opening the sheath. Also, the reduction 
in subscriber reports will materially lighten 
the load on repair service and test desk forces. 


A. T. & T.’s recent convertible bond offering 
has been setting new records ever since it was 
first announced. It was the largest corporate 
security offering on record. The offering was 
99.7% subscribed, a higher proportion than for 
any previous A. T. & T. convertible offer. And 
the issue has been converted at a faster pace 
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than ever before — at the present time, it is 
over two-thirds converted. The “hold” feature 
contributed heavily to this conversion experi- 
ence, and approximately 500,000 subscribers 
availed themselves of the privilege. 

A few figures may help in comprehending 
the magnitude of the job the Treasury De- 
partment takes on in handling the first rush 
of conversions for one of our convertible offers. 
The number of conversion cases to date is 
over 570,000, including the 500,000 hold 
cases previously mentioned. To handle this 
huge volume of work, the Treasury Depart- 
ment increased their force during the peak 
by over 2,000 employees. 

Figures relating to the communications 
work involved in the initial conversion job 
are also highly impressive. Incoming mail 
pieces totaled some 530,000 with an additional 
23,000 telephone inquiries. There were also 
about 16,000 communication replies. 
FIFTY-THREE PASSENGER have 
high-seas radiotelephone service. Four ships 
of the American-Israeli Shipping Company — 
Israel, Theodor Herzl, Jerusalem and Zion — 
were added to the service in March. On May 
22 the S. S. Atlantic of the American Banner 
Line was linked. Last year the message total 
for this service, started more than twenty- 
seven years ago, was more than 35,000. 

Direct overseas service to Fort-de-France, 
Martinique, was established on March 21. 
Service to the French colony in the Caribbean 
island chain of the Lesser Antilles is handled 
via New York and the rate for a three-minute 
call is $9. 

Overseas service to Kabul, Afghanistan — 
switched via Paris— was made available on 
April 17. The rate for a three-minute conver- 
sation from New York, the terminal here, is 
$15. Belize in the British Honduras was added 
to the overseas service on April 30. Calls, 
handled at Miami, are switched at Jamaica 
in the British West Indies and the rate for a 
three-minute conversation is $9. With these 
additions, 122 countries and territories are 
now linked by Bell System overseas service. 


VESSELS now 


LINE VERIFICATION is an important procedure 
in any automatic switching system — to make 
certain that the customer’s line is wired cor- 
rectly to the switching mechanism. A new 
checking circuit developed at Bell Labora- 
tories promises improvements in methods for 
such verification. Installed in a No. 5 crossbar 
office near the cross-comnections to be verified, 
the circuit is a small panel containing a num- 
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ber of keys and rotating switches. The frame- 
man, after making a change in wiring, merely 
performs a simple test to check its accuracy. 
The circuit was placed on field trial at the 
Tuckahoe office of the New York company. 


A FIELD TRIAL of Automatic Number Identifi- 
cation has been completed in Newark, N. J. 
At present, with CAMA service, an operator 
breaks in to ask the calling customer his num- 
ber and then keys the number into the other- 
wise automatic equipment. The problem has 
been that the centralized AMA service needs 
this information, but it is available only in the 
local office. Bell Laboratories engineers have 
therefore designed an electrical network that 
“interrogates” the customer's line to deter- 
mine the directory number. Additional ANI 
equipment then transmits the number to the 
CAMA office with multi-frequency pulsing. 
The arrangement is applicable to step-by-step, 
panel, and No. 1 crossbar local offices. 


FOURTEEN STUDENTS will work toward Ph:D. 
degrees during 1958-59 with aid from Bell 
Laboratories Graduate Fellowships. The win- 
ners, announced in April, include seven stu- 
dents in phyiscs, two in mathematics, three 
in electrical engineering, and two in physical 
chemistry. Over a period of three years, the 


WHETHER YOU sUBSCRIBE to the theory that 
the chicken came first, or believe that it was 
preceded by the egg, or whether you just don’t 
care, the importance of the egg in the manu- 
facture of serum for use against Asian influ- 
enza is inescapable — as is illustrated by Dr. 
Whitney’s article which begins on page 17. 
The same theme is also illustrated for us on 
the cover of this issue by Charles Mazoujian, 
a gifted young artist who executed our “Storm 
Warning” cover — the wind-lashed red and 
black flags above a stormy sea — on our issue 
of Autumn, 1955. 


CovERS ARE quite apart from other editorial 
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Fellowship program has aided a total of thirty- 
nine outstanding doctoral candidates. 


RESEARCH AND DEVELOPMENT produce a con- 
tinuous output of new technology — much of 
it is unheralded, but cumulatively it adds 
greatly to telephone progress. Among the 
many new ideas to emerge from Bell Labora- 
tories in recent months are several from chemi- 
cal and metallurgical research — ideas that 
may result in better vacuum tubes, better 
metal fabrications, and better printed circuits. 
The better wubes could result from improved 
techniques for determining the composition 
of the nickel used in cathodes by the method 
of chemical analysis known as “polarography.” 
Laboratories scientists have also studied ways 
of soldering aluminum and have decided that 
a no-flux method shows great promise. A 
solder stick punctures the aluminum oxide and 
has good wetting properties; consequently 
the result could be faster, more economical 
construction of aluminum parts. The possi- 
bility of improved printed circuits arises from 
a new technique for etching the plates used 
in the “printing” process. Instead of treating 
plates in solutions used a “batch” at a time, 
the experimenters have found a way to re- 
generate the solutions continuously so that 
etching proceeds without interruption. 


considerations, of course. Each successive 
issue must make its first approach to its readers 
through eye appeal and individual taste. The 
basic concept — the original responsibility — 
must be the editor’s; yet he must entrust the 
development of the painting, right to its final 
conclusion, to a worker in another field, and 
the two — painter and writer — must strive to 
conjoin their understanding to the end that 
the declaration on the cover and the full ex- 
position in the article illustrated shall com- 
plement each other to the satisfaction of the 
reader. And since there are no rules nor 
standards in this special relationship, no specs 
nor procedures, it is a situation personal to 
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each reader. He likes it or he doesn’t — and all 
we can do is to hope that the do’s outnumber 
the don'ts. 


SucH NOTIONS come up four times a year, this 
being a quarterly publication. We are think- 
ing more particularly right now, however, 
about the cover on last Winter's issue. It 
was keyed, you may remember, to President 
Kappel’s stimulating “Business Needs Basic 
Research,” and on his canvas Robert Geiss- 
mann had skillfully depicted “Tools of Basic 
Research.” We thought it was excellent in 
both conception and it oc- 
curred to us that perhaps some of our readers 
might like to have copies of it. So in this 
department of that issue we said that “we 
have a few extra copies of our cover picture. 
If you want one, just write to the editor.” 

In publishing, you learn net to expect as 
much as you might anticipate — so to speak. 
Fewer than 50 requests for the cover painting 
did not surprise us, therefore. After all, we 
had made a very modest 


and execution, 


-even inconspicu- 
ous — offer of a printed reproduction, and 
were pleased that so many as that actually 
felt as we did about the painting. 

As we read the various replies, the interest 
seemed to us to lie not in the quantity so much 
as in the motives and places. You may recall 


that we had discussed Mr. Geissmann not only 
as the painter of our cover but as designer of 
the recent “Flushing Remonstrance” 3-cent 
U.S. Postage stamp. Because of this somewhat 
indirect connection, there were requests for 
“my son, who is an ardent stamp collector, 


and for “a son and two nephews who are 
ardent philatelists.” Maybe being ardent is 
a philatelic characteristic. 

The educational influence was prominent: 
... In view of the renewed interest in scien- 
tific education, I would appreciate a copy, 
with the thought of having it framed and dis- 
played in our local high school” . . . “I think 
it is a most meaningful picture and I should 
like to have a copy to hang in my classroom” 
... I would like to mount it and give it to a 
20-year-old young man to inspire his further 
study”... “My hope is that it will remind our 
three boys, now in elementary school, of the 
importance of these three subjects in modern 
technology.” And requests voicing even less 
specific reasons were as welcome: “The paint- 
ing is excellent, and typical of the march of 
progress in this modern age of electronics” . . . 
and “After seeing this painting, can anyone 
doubt that science does belong to the humani- 
ties?” The requests came principally from 
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Topical cover by Mazoujian 


many of the Bell Companies, from schools and 
individual pupils, and from that usual com- 
pany who seem to prefer to remain modestly 
unidentified. Most of the States were repre- 
sented. And what desk-bound editor, wonde1 
ing whether such detailed undertakings as 
this were worth while, would fail to get a 
bounce out of a “please send” from the Officer- 
in-Chief, Himatangi Radio Station, Private 
Bag, Foxton, New Zealand? 


“A MEDIUM OF SUGGESTION and a record of 
progress” has won acceptance as a working 
slogan for this MAGaAzINE during the last 36 

years, but nobody has suggested that the 
words “and a source of inspiration” or even 
“of enjoyment” should be added. Yet maybe 
we are getting beyond the bounds of our othe: 
shibboleth — “not to instruct but to inform.” 
For not only have people admitted that they 
like our cover paintings but one of our articles 
has been included entire in an anthology of 
“sixty-two thoughtful and stimulating readings 
by recognized authorities.” Remember “The 
Sea Around Our Cables,” by Eldon Nichols, 
in our issue of Winter 1956-57, which ex- 
plained in terms both clear and interesting 
what it is like to lay telephone cables beneath 
the deep and unknown sea? Now his arti- 
cle is included with 61 others in a volume, 
“Business Communication Reader,” edited by 
J. Harold Janis, Professor of Business Writing, 
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New York University, and published by 
Harper & Brother. In his introductory para- 
graph to this piece, Professor Janis says “One 
often speaks of the romance of modern busi- 
ness, but cannot always summon the language 
to make the point convincing. The following 
article is a well written reminder that business 
and adventure are not alien to each other as 
it adds a captivating chapter to the story of 
communication.” 

Eldon Nichols is in France right now, con- 
cerned with the multitude of arrangements 
for the second transatlantic telephone cable, 
but he ought to feel gratified when he learns 
about this compliment to his piece. The editor 
does. 


Nort MANY telephone executives receive, upon 
their retirement, so many expressions of cor- 
dial esteem and good will as has the author 
of this issue’s “Intercontinental Missions.” But 
then, few indeed are the telephone men who 
have dealt on such high levels with so many 
distinguished individuals in civil and mili- 
tary office here and in other countries. The 


Hi 


which reached William G. 
Thompson in the last few months reflect, ob- 
viously, the opportunities he has had to estab- 
lish fine friendships for himself and for the 
company he has represented. 

Probably most gratifying of all to Mr. 
Thompson was the luncheon in his honor 
given by some of the Chief Signal Officers with 
whom he has worked during his Long Lines 
career, when the Army’s Patriotic Civilian 
Service Award was bestowed on him. The 
Certificate of Award reads: 


messages have 


For Patriotic Civilian Service to 
The Department of the Army 
WILLIAM GLascow THOMPSON 
is hereby presented this 
Certificate of Appreciation. 
Given under my hand in the 
City of Washington 
this Third day of June 1958 


WILser M. BRUCKER 
Secretary of the Army 


W. G. T. with citation and Chief Signal Officers. At right, A. T. & T. 
Vice President C. W. Phalen. 
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Basic Principles 


From a talk before an “Economic Mobilization Conference” of 
the American Management Association on May 20, 1958, by 


FREDERICK R. KAPPEL 
President, American Telephone and Telegraph Company 


“... Let me make a few statements of personal principle or belief. 

“The first is that no company can help the country or anybody in 
it by doing things or agreeing to things that will make the company 
weak. The prime necessity for any business is to keep its essential 
health and strength. Weak sisters can't contribute to a strong economy. 

“A second point is that we ought not to let productivity fall. Using 
more man-hours to do a given amount of work may be well-intentioned, 
but it will bring great and lasting harm. If our productivity goes down, 
our standards of living will go down with it. 

“The third belief I want to express is that the habit of hiking wages 
above and beyond gains in productivity is just a way of living beyond 
our means and is bound to have the same consequences. This is the 
way into trouble for everyone and not the way out of it. 

“Fourth, we can make a fine cheering section here today, but cheers 
don't win the game. To do that, the team must be united. I hope what 
we have to say here will be influential. I hope it will demonstrate both 
our desire and ability to serve the country’s well-being to the limit. 
But these are hampered, not helped, by people who take out after 
businessmen for trying to do the very thing that holds the best hope 
for the future — namely, to keep their companies strong and healthy 
so that they can take new risks, increase productivity, sell more goods, 
and employ more people. 

“There are those who point accusing fingers at profit — who seem, 
incredibly, to be saying that there is something wrong about it — and 
who hold out the notion that somewhere, somehow, the country will 
find a formula for pushing profit down with one hand and pulling 
business up with the other. This is simply impossible, and I hope one 
of the benefits of this meeting will be to get a better and wider under- 
standing of that fact. Certainly we need such understanding, not only 
in Washington and in our state governments but up and down the 
countryside. This is essential to the teamwork I spoke of, and unless 
we get that, all the cheering in the world will not take us very far.” 
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